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GENERAL SCIENCE AND TECHNOLOGY 

Total Marks-100 

(For General Cadre only) 

Introduction : This is intended to test candidates' basic knowledge and understanding 

about application of science and technology in our daily life. 

Part -A : General Science 

Marks-60 

i. Light : Nature, Spectrum, Different colours and wavelengths, UV, IR and LASER, 
Reflection of Light, Refraction of Light, Total Internal Reflection of Light, Lenses, Thin 
converging lens. Dispersion of light, particle nature of light, Einstein’s photoelectric 
equation, photocells. 

ii. Sound : Hearing mechanism, Decibel, Frequency. Sound machines in home and 
around-, Microphone, Loud speaker, Public address system, Characteristics of a 
sound note, Formation of stationary waves in stretched string. Laws of vibrating 
strings, Beats, Doppler Effect, Applications and limitations of Doppler Effect, Echoes, 
Absorption of sound wave, Reverberations, Fundamentals of Building acoustics, 
Statement of Sabine's Formula. 

iii. Magnetism : Polarity and relationship with current, Bar magnet, Magnetic lines of 
force, Torque on a bar magnet in a magnetic Field, Earth's magnetic field as a bar 
magnet. Tangent galvanometer, Vibration magnetometer. Par a, dia and 
Ferromagnetic substances with examples, Electromagnets and permanent magnets. 

iv. Acid, Base and Salt : Acid-base concepts; characteristics of acids and bases; acid-base 
indicators; uses of acids and bases in daily life and caution in handling them; social 
effects of misuse of acids; reason for acidity in stomach and selection of the right food; 
pH; measurement and importance of pH of substances; salts; characteristics of salts; 
necessity of salt in daily life; uses of salts in agriculture and industries. 

v. Water : Properties of water; melting and boiling points of water; electrical 
conductivity; structure of water; hydrogen bonding; sources of water; sources of 
fresh water in Bangladesh; water quality parameters (colour and taste; turbidity; 
presence of radioactive substances; presence of waste; dissolved oxygen; 
temperature; pH and salinity); recycling of water; role of water in conservation of 
nature; necessity of quality water; purification of water (filtration; chlorination; 
boiling and distillation); reasons for pollution of water sources in Bangladesh; effects 
of water pollution on plants, animals and human beings; effects of global warming 
on fresh water; strategy for preventing water pollution and responsibility of citizens 
or public awareness; prevention of water pollution by industries; prevention of water, 
pollution due to soil erosion from agricultural land; conservation of water sources 
and development 




vi. Our resources : Soil; types of soil; soil pH; reasons and effects of soil pollution; 
natural gas and its main compositions; processing, uses and sources of natural gas, 
petroleum and coal; forestry; limitations and conservation of our resources. 

vii. Polymer : Natural and synthetic polymer; polymerization process; sources, 
characteristics and usage of natural and synthetic polymers; manufacturing process, 
characteristics and uses of fibers, silk, wool, nylon and rayon; physical and chemical 
properties of rubber and plastic; role of rubber and plastic for environmental 
imbalance; aware of using rubber and plastic. 

viii. Atmosphere : Biosphere and Hydrosphere, Ionosphere, role of oxygen, carbon 
dioxide and nitrogen. Potable and polluted water, Pasteurization. 

ix. Food and Nutrition : Elements of food; carbohydrates; protein; fats and lipid; 
vitamins; types and sources of carbohydrates, proteins; nutritional value; menu of 
balanced diet; the pyramid of balanced diet; body mass index (BMI); fast food or 
junk food; preservation of food; various processes of storing food; use of chemicals 
for preservation of foods and its physiological effects. 

x. Biotechnology : Chromosome; shape, structure and chemical composition of 
chromosome; nucleic acid; deoxyribonucleic acid (DNA); ribonucleic acid (RNA); 
protein; gene; DNA test; forensic test; genetic disorder in human beings; 
Biotechnology and Genetic Engineering; cloning; social effects of cloning; transgenic 
plants and animals; Use of biotechnology in agricultural, milk products and 
pharmaceutics; Gene therapy; Genetically modified organism; Nanotechnology; 
Pharmacology; Pharmacokinetics. 

xi. Disease and Helthcare : Dificiency, Infection, Antiseptic, Antibiotics, Stroke, Heart 
Attack, Blood Pressure, Hypertension and Diabetes, Dengue; Diarrhoea; Drug 
addiction, Vaccination, Cataract, food poisoning. X-ray; Ultrasonography; CT Scan; 
MRI; ECG; Endoscopy; Radiotherapy; Chemotherapy; Angiography; uses, risk and 
side-effects of above techniques; Basic concept of Cancer, AIDS and Hepatitis. 

Part-B : Computer and Inromation Technolgy 

Marks-25 

i. Computer Technology : Organization of modem personal computer and its major 
functional units, computer generations. History of computers, Central processing 
unit and microprocessor. Computer memories and their classification and 
characteristics, Input and output devices with characteristics and uses. The role of 
BIOS. Bus architecture, Motherboard and its components, functions and 
organization of microprocessors, Arithmetic Logic Unit (ALU), Control unit, 
Language translator, Text editor, Compiler, Interpreter, Computer software, System 
software, Operating system, Application software with examples of applications, 
Computer virus, Office automation. Computational biology; Role of computer in 
Drug design; Programming languages, their type; and levels, Steps for software 
development. Impacts of computer on society. 


n. Information Technology : Data and information, information collection, processing 
and distribution, System analysis and information systems, expert systems. Basics of 
multimedia systems with examples hardware and software, concept of data 
compression, multimedia system development life cycle. Local area, metropolitan 
area and wide area computer networks. TCP/IP protocol suit, Internet, Internet 
services and protocols, Internet service providers and their responsibilities, intranet 
and extranet, World Wide Web and Web technology. Major components of 
telecommunication systems, mobile telephone systems, satellite communication 
systems and VSAT, importance of fibre optic communication system, Electronic 
commerce and technology for electronic commerce. 

Part-C : Electical and Electronic Technolgy 

Marks-15 

iii. Electrical Technology : Electrical components, voltage, current, Ohm's Law, 
Electrical power and energy, Electromagnet and magnetic field, electromagnetic 
induction, Circuits Breakers, GFCPs and Fuses. Power Distribution in a series circuit, 
voltage sources in a series, Kirchoffs voltage law, voltage division in a series circuit, 
Interchanging series elements, voltage regulation and the internal resistance of 
voltage sources, parallel resistors, parallel circuits, power distribution in a parallel 
circuits, Kirchoffs current law, open and short circuits. Generation of AC and DC 
voltage, thermal, hydraulic and nuclear power generators, Electric motors and their 
applications. Transformers, AC transmission and distribution, Electrical instruments, 
voltage stabilizers, IPS and UPS. 

iv. Electronics Technology : Electronic components, analog and digital signals, analog 
electronic device, amplifirs and oscillators, resistance, types of resistors, 
conductance, ohmmeters capacitance, capacitors, Inductors, Inductance, Sinusoidal 
Alternating waveforms, Frequency spectrum. The sinusoidal waveform, General 
format for the sinusoidal voltage of current, phase relations, The Basic Elements and 
Phasors, Respons of Basic R, L and C. Elements to a sinusoidal voltage of current. 
Frequency response of the Basic Elements, Average power and power factor, 
complex numbers, Rectangular Form, Polar form, conversion between forms, 
Impedance and the phasor Diagram, Introduction to 3 phase systems, Elementary 
concepts of generation, Transmission, and Distribution, Various Levels of power, 
Basic concepts of transformers, radio television and radar, digital devices and digital 
integrated circuits, impact of digital integrated circuits, counters and digital display 
devices, digital instruments. 
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aam'sa wta 1 

caaa- c«t» 6 ta wta 1 

i. sj^s mem aifstfa amw >wifw 

wtcaa aaataw catatta 1 
caaa- w© ia® wta 

^ © - +□© 

fwj : wta 

^ © - + : 

f& 

“ - + “ 

4 : 4 lfi>lf 4 

:- + □© 

0. 5 fSt^ : 

1 

0. : 


J | 

1 

+ ~ 

+ 

1 - 

8 . mimiw c^ 3 ^wt 1 

8 . awtea a© 3 «tft 1 

<t. fifias c'»icnt« am 1 

<t. fijws esters cafit 1 


^JC 44 CFC 4 4 ?Pf 4 oflftra * 11^14 44 frt 4 ^ c^ 4 ? *7 

: 45 P 54 ^ 40 i ^ ^tir 4 4 p tlf^T 44 ^ 4 iit 4 

HlR 41 *JJ04 "UPta CbCil c4f*l I *W^5 C4f*l 4^414 4M4t*1 -H^C^ v tll*is 34^51 
41 3tf44 34^2>t4 Ct>C4 C4fa I *PC°1 4^033 ^*llf*itN2) 4!^ 1 4 4>|l>14 4*Jfl 4I^>|4*4 

*tftC44 $34 a^5T C4f*t 4‘3414 1 *T?t4 $J34>I <C4 4C4 I 4 4>!4H 4^ 41 
3lf44 '£ fl, Wl4 >i^C!j4 3 i1hw> 4F$14 41^! 43^r I 

n. ‘ftfaftw ^Rrt. 4 ^tW ^ mmn *- 

: nHI^T*! : 4 v£HI*M’ ‘"l^tfiJ 4141 ^c°i451h^ 443ffC44 C^W 4Hl er M Pmhww 
?pini i ^iffi djijH v£rp mo <4 Rt°(/pR >4 siSrat, ^ppBhi &°i 4 M 3 f 44 \£r ^4 
^^4 >34*f in CHICHI Sim* faMW 4’ 3 $4 I 4fl> sinusoidal 41 nonsinusoidal 
^5 30 44$, 44 4H 44*fi> 4^?49 414 4£$ C3C4 4C4l*b4H 3*fe ^5 30 I 
C444 $c«l<ft5fH4 fe^l$4 44143 143414 4WI4 40 ^5i 40 C40C4O 44143 
$CT4ii!ifw f^Sf^R 4C4 I CW : W,1^blf4BM I 
f$fW>t4 : ‘fefcf&W 3*fft 4141 ^14^^45 C4W fefifB!4 f43414C4 

^5piT?I I 4f& 444 44 s 44C44 C4C4 C4C4 4t'34T 4vC^5 41 fa^jR>4> 40*v5 ’ON' 44° 
’OFF-44 4ff5J 435? 40 I fef^Bl4 144414 C4R4 0 44$, 1 f4t4 4*15? 40 I ’O’ 4141 
OFF state 44$, 1 4141 ON state (& ^4H4 l 

caaa 3 w<wSfi 4 fij'otea (©fstiJim famam amta aw aa©? aw ca’awtw 
fefeSm 3 w<wifim f©»!$a aw i caaa : <ww$wtfa, fsfsfCM af© $©nfa i 




•rncvaam faf^sa ’Ttata't RwH « oh 


a. hi^cSkch 53 ^ t»? agaw lay i ^7 

«^fa : aT^aow aim faaptn i a®^fta aara fa^i«- a=awa wt ai^, 

a i ^jj i caa © anfan^a ftfSr® 5 ja sww ai?©a> arajft©, aaa^fe© aitiSrcsR ®it- 
^■g i ~^ 5 ^ onca ^a ai% arw lalawira aiSQas afS© ^a i ai^a* 
aifa© ^Ha <n% aiw aifc>ra < ic? ^ aiiSa aaa^fa aaic^a aica filial asca 
ait®5 aa*t ®«,ag a*ca aifUw fit*t ara i aiat ail^ caw ai?uJG «Ta*t © 
a i ^cS i c^ Fi aia c*tm a^ca carfka afia© a^ca i caw 

csmfi>a5R«ta^a i oaaica ®%r caw csnfiJaaica ai^c5it®H ^Hwfi© aa i 
$fta >a «jt% ^ra aa Wfa fsu^ f©a^@a^i flai«ip sfsica fiuiilia aw 
^ a i ^cSH'Sr a anw afa*rs aa i jtoiw ai^cSiwa aim ai^praa caw aifSw, 
caw « 5jri*tmca ^ ^wica « siifiwa caw arpaw faca 
^Pira sjQwiiw 'ii?c 5 ic^ i 53 F aw i 

ffiw c a h i IcS i w a® ^a$ ^a^a^ i aitiSiwa 15® at aww atf^w ait^ 
»iacaa ^srsta ^wi 1 aitufu aacaa arsia ^w ^%aa ^ aita© sta ffia ®«.aiaa 
<^jfi>a a’j^ta iswt 1 a>iw? ^ftwca al^Sicsa rczpa ^aa>ifi©i ^| 1 <p |4 i 

« at. ^ga^a « ^aapfa awj ar^aa m^a 1 

^sa : b ~ g a^ c c ta aaa am <3 ^a acai aw aaw 1 ajtfc, <jf^fta ?iai atwa 
$aa ac© 1 agsRa ^a < 3pf*na maa 1 ^£Rcaa maa ^ <3 < jfa% acaj am 
aw miw 1 anma gat §aa 1 ^spa ^aiaaaa aaa ^a 1 
a. am ^a 1 ^? 31a wi 1 % mf^r aa? *7 

$33 i-amijaa : am ifw^wiaafe 1 acma mraicait mmar aawcaa aiw wua 
^simrn-smm asfa 1 aiRa amam at araia fiscal mStwa m^a ^3ara 
camm ^m i w a awa jpife ^a asca wmfi oimvm at ^Bc*iw f^iat ^ta mm at 
mcma aafiasi ^natwa caa maw 23m asca ^ 'rntma* mma mtmtwa mwja %tt 
gl^ca ata 1 mcma antaam snrnima caa <3 mwa ®aa ca faai'a sjfefeat ^ ^ca 
©tw$ aficacta *tm ^aa amt aa 1 fifi^^i fi®ttma aw mt^caa aMfim 3aa 
ataa aps^st 8 <?-<?<? c©Ptta«i 1 ^tmat ^tmttma aatma fmtfaas jjan wsta 
<Ka sjfefaa amatw ^.o caw <to «a cafit mm aim 1 
mm q a i ma wi : fbfi«mi fi^iwa aw, aim t>mt v a^ ^rtaat t»o caw 
ioo c© 1 aca m mm «fa, ©r?w ^ aacaa acai *i'©a>ai <to «twa afta 
a'sata aataat araw 1 fa^t%t amt mfteta at area mnw cmcawa 1 caatw 
atgaw at^tas mcma mfacatm aww ^a wamasta at^aa ^mtfaas arg 
atcatm aita^s aa, atm awteatm am mtw, caw^ fattfacS aa, mlamtawtaa 
fi^j»amt caat caa, aw mwataa^ maimj mtiaas %$ta mtapm ^©ata astaat 
caw ata 1 ^mrcst 3Fatm^5 mm 'jacaa aw arja warn, ©tacal^a, maf^a* 
m©ta facatf^m catw mtams ^w mica 1 


otr 5153F33**! ftf*T3PT *31513*1 fa'&JH <3 Sj?f^ 


313*351515 


* 1 . 3Wf$®1%*nnj220V-25W £*W'5nE*-^»flfl?3'sr«$fo? * 7 - 

$33 : c/ltyft® <3115*11 3K3513 ^5J <5(1531 50 3R <J5J;13 ®ft <513 0155 gl? *K3JI3 

* 115*1 v <3 w c'Wi 315 ® i v oroi csps ^ww < 331 ? c<jniwi 33 i 313153 

5®1*6 5pTT l5>j)f®® 515*13 3)^ 3)5^ <331? ®ft«, *FV®|3 3F®® | i)lf\s<) 

*1153 220V-25W <?T31 5I®T3 <5ft ^5<* 220 5«P? ft<53 *lft 5 ®I *R?3: 3535*1 3lf®1? 
0<l5b53 53f*1 'SJTM faft<H ^353 3)3?. 3lf®1? ajfe 5*15®5« 25 <351? (ftjlf®® »(ft 
335 ®353 I 'ST#, 25 <331? ®53 iftjif®® *lft <5H5»lt <3 ^smfes® 3i*11<Sf3® 353 I 
3)W 3lfof?t® 220 5®15% $*1533 5351531 f®53 515*1 ^*11531 0153 31 I ®13*1 <*1^5 
®53 3lf®f?3 5®®533 ft<0153$ i®5? 0153 <sftR <j|fott> ftSej 353 3153 l 

■5. 531?3’tlft3?f3f533J33i® 5®I50ft'®5i *tiftft5®35 5®3? <■— 

$33 : 3 H013 e t® 53T?3*1lft3 ?%53 (?VS 5$t53St 5®J3 3r3$,13 ®31 55 I 2)f®f& 5®13 
2Volt ®53 I ®5*1 *1%® 3J35® <II?|3)W> <sf? 5®13 3?501<5?3 ®53 12 C^5TC* 6C"5 t< 1 
33?lft?®l3®3T33 I 

333 *tlft W3 315® ®33 5$3I53?533 31350J (3*15 5lftft 55 I »nf^ $1? 530313 
333 5®I533 fatyO**! 51 f$351^ 55 I 5# 51 5lft53 55 55 ?fif3 55 451 $1? ®3I 
5C5 3J1?lfl3 *®3®I l3S5*lft® 55 I ®33 <35515 51% 535® ft^lfo 3(531*1 ®53 
<JI?l5)t<P 51<^®35® 55 1313 313 51^ ®3t 353 HjSO^ftfas <1lf3 ft5“lft® ^3 I 

HjO (0 > H 2 (g) + 1(^(8) 

H 2 (g) Oj(g) ft*fsi533 353 311?% Olft ®35® 315® i ® 1 ? 315® 3531? 
<JlltJfT-aCM> *1lf®® 51 fts® <’#(515 515 HjS0 4 55155 55^ 1.2 -4 $® 3135® 55 l 
8. <5 *1<®? C5t5 58° •q«U'i> ft 531300? 

$35 : ?l35®3 >1555 51 31# 5®1*1 58° 3*15® 531303 ^51 313J53 (51 51?) <3 
f|35®3 f35®3 ®5*1 tt55 C5C5 58° C55W ^JI'll^S 5f*J %55 <5»J C5C5 «lfe5% 
55 I 5ilM<55 C^TC'RJ 5R 58°-45 C5C5 C5f*t 5W <>1IC<1I5» 5% S%}55 51 555 ^ 
'srersito 5if'i«p«i'3 555 1 

<5. 51?©^ ®WW f% 315^ C5R 55?? 5-^ 

$35 : 31?&5 : <%f5^ ■3TSRI *13555 <■# ^#5 555 3^^15155 55* 

$'5f5® ! 15 ^15Wf5 55 $5 5I>$555 5555 ^$1555 *5?g55 '®5«i1HI>1 5W I 

*im55 3^515^5? %S5| C5P1 ®5^W5*15 $WI ^5i <”(15 I 
*1W55 5S5*TW5 *% ^15«1 : 3^51^ ^fl 55*1 *11*1555 <Uft 55*15 551555 %5 555 
^im*! 5?I5 5*W5*ft f555 $5^5 5551 5!?H : 

55. 5% 51?$lf^5 5S#*# *13553155 I 
5. 55555 5F515*15 51555 '5|^|*(|<5^5P1 1 

*1. 3pNl5?5 5H5I55 5R15 *18151 $*ff1?!5 *15* ?f^f5?5 *#<1555 5^%5 <515^15 1 
5. *11*1555 5S|*1«l5 51 %*f1<U55 ?pf5l5^5 551t*1*R I 


3jg*W1*lR 


'2J5*P*15'*T l5pl>iI*T *T1515 e t 'G «J*{% oS> 


®. $*1f5®15 «dffi l 
5. 5551 5^1515 («51 ^?M) I 

*1. *1151 51^^? 3|5 Sf5155 'in*(555 55® *1155? 

$35 : *imt 5f*1I (Y): 'flu's 561*5 5*fl% KT 11 f^?1555 5555 551? ’$5* 2h0lfj< 
*W*T *tNI 5f*J 1 '3i1^>'34j ^55* Z'l’ijj 5<?515 3) 5p|5 ■*% ^513 55f*1 51 

'jtWW <*15*115 5555 <lo,ooo 5«t 55^ I 
31 5f’1[5 <?(.«<?!? 5^f 1 

i. <55 3 5l<Sf 55? I 

ii. <*H?115 555*1 (3 x 1 Corns' 1 ) 553 I 

iii. Z < 1 | j)l's < P 3 1&N5 1 5%fl 5151 55 51 1 

iv. 5555 'V5T51 f^5 '5H55RR <^5<51 55 | 

*Ff%^5f^ : 

i. cO 5pj5 Sf5I55 513555 5 55 355 555® *1155 I 

ii. ^i < pIc c i pi *15<5 555® <H55 I 

iii. ^TR*115, t?$515 55® *1155 I 

iv. '3PH ft 513555 3^1 *1# 55® *1155 I 

3. C°fQjT*T ?f3R ■55t. f®5^*l ?f3R *1^555 3*1 ^fl’ftl ft? <>|- 

$35 : 5*1(11 M ?f®5 <3 ficsn ?%555 <U^®J ; 


c*oBm?f8R 

f$5W*!?f8R 

i. ^PTlft %555 CO^PI 515^® 55 1 

i. ^Pnft %*155 f®5Br®l 5J53i® 55 1 

vfic5 3t*t 1 

y. 3)5® 55*1551 ’"Oft 31*1 515® 51 | 

®. 315® 51? <3 5*HSl5*15 ft!JO 
ftft®155 Clift® 55 l 

0 . <irg PiPj6iw c*nf^$ i 

8. 315® $®TC*t *lRfi® 51? 'Q ^Wlft5 
ftSW "OlfttsfelRI 5IIW «(51551 55 l 

8. 3fRS $®515*l 3?5ft® 51?3 '055 3|1*llf3 
?55®S ®55 ®0O5 55155t 55 1 

<t. m 00 % i 

<1. 3) ?f®555 5*45’®®! 2J15 Oo% 1 


<t. 5*. <3 ft? 5H5 5555 ■5555 5551 ft? *|- 

$35 : 43.ft.<U*l (LDL) : (LDL)-^ *J< <s#5jft Low-Density 

Lipoprotein, 51 53lft® 5 ft 555® $^*13 55 I 515553555 5®R1% 55®555 51% 
51531 d? ®55 5^51^1 3?5ffe® 5*55 >315t 352J5T55, 5151 5*55 ^55515*13 3 ft 

51®15 I ^£jf?5® 51515 5®I5 5 T5$330 5»U <55 I 

>D?5.f$.3l3 (HDL) : (HDL)-515 ®lf®5lft High-Density 

Lipoprotein, 51 $ft^ fft 5555* $®,*13 ?5 I $ft®^ 5ft 5t*T5 '*ftk55 SM) 
31^*1551*0 I 415 ®o% c.4l5*1t : S<t'1 3)5® *lft® 5155* I 3155* 5155 55555 ®I»1 
C < PlC e 1C'?<5«1'Q 55H 55 I 


^TT^fTW ftwH 'Q 


£f S^UJH 


3. 30^3 R h Wl?f^? (?F? «?P^ff ? *| 

®43 : 03315 «iHc<m 305 liiRJosw 31W i ^ulcv 03313 lyFStew 31 R,, 
*Jll« <Jt-°l l C’PItHI wlc*il 3t*JC53 3(.®»3 3 >F)«p|{| ‘Rj, *-Q^(ftJ(.HIt.'s?*i’ HI5«£ f3C*l3 
fc»1WH 3103 s I 4 ‘ilRcSK.'tSl 'S’lfljf'A 31 P'lf^fS Rt3Wl <R3$ 3t'i033 3053 Sf ' 3 
R h 305?f&5 <3 R h (*tC. , lfl>'® 4 ^ Gila'S R'S'O* I 

y nqw? R h 3ostfiJ® o r^ i 

$.. <(C^9 Rlf®^ 03M C535- Hydrops foetalis. Erythroblastosis foetalis $'S)lft 
<J02F3 R,, vjllura 3103 3"'f<^4> i 

3. ic f%?>sRT^rewtf^rf?i 

$43 : IC 3t ^.RJtoltC® 3|Rfc/ ■nnQ'a <)\£?| ; 5R>»ld»'S 3lfi& 31 IC 51711 ^ 

■3353 5n^& 310s 31^083 ^ p '3 r»i 31 531? , ioo*tj osrjI!) p 

3f3<t|iH> f503 1 <H«i 3lf3F313 ’% 3*31 55, ' 5 tIT?n ^rtixliim'stc.*! ^ fbWo 4JS*t 1 i£I3>fi; 

$R>w<3»* ^nf^c© snmsoiTit wi*t 0555 03133 s , 3133 s , ®io3i®, $$#? 

43?. 4053 3>PS3?0313 43if& p 3J105P® f5C3C3 3103 s , 510® <431 43sf5 <J*f 

33%^ ^3 vs 3103 i 43sfi> p sj«H?rcre^ 35iotfa 303J ^433 

33I?*1 *% 4 3?^ w 55 l 

ic-43*lft3l : 

i. R5W 3?0513 3RPT5 43 f3 , SI3C3l*1J41 (reliability) 41033 s C 3 ft 33 | 

3. 43sfi> p 4ii?f33 503j 333?3J3 s So^huJIh* 3 s o u 3 i oh : S 5 3t 3183 33$ 
^9 'StIIMM 303T (Nsfii <P31 35 3C°1 >43 41(353 4R>J^ 031$ 55 I 

4. pppfel ’SRJ 4®34 35 3I3HJ 55 I 

8 . WMiflln ^5-03f“t 3034 43 <pl4^»lR'al 330S» 3$ 35 31 1 
<t. 4fl$f3 Dh^l«^3?>n5R?5^f%55»l%5SK5i^55 1 5*03 4^ 3ig?i 35 1 

4. 3183 3 RJ 3503 fb«l ^*1 3t 3^1 5S5W C5 *t55 <1^ ^515 C5C5 5*5 

’RCP *(t<351 5T5 l 

c t. 55 ^nt^f vu^»i|(.vl ^31 55 •3TC*a '0*115% ’fl’fasj «nc55 

51 < J a nc°i^. t>W 1 

br. C53RC3? 511W41|v('3> JJ5^ 5 S 5 -SOT ^31 515 I 

5. ^•q3>(,*'1n 4(.tiM (Application of Beats) t^TJp I 
5 43 : 5355**! 31 ?IU><1 5K5I*t : 

OI^Hl 3^*1151 W5 1 
3. ^5 3J1C53 I 

3. 3131531% 33 %5 I 


«fa3fsn«tH 


3ft*F55*?T f3f5tg3 ’51313*1 f^BI5 ’Q afgf^ bb 


vS8^5T : -^oi)8 



(suffice* WSTCUIpl^l <331 W?C5 i65^51C33 C3 C3ST15T f^5f&3 $43 %5 5C3) 

^». (CPU) *W31$13R£|CT3C33 5WJ 31^1 ^TffT I 8 

IS 43 ; <?F v )Su|w 3 C3 Of^*! C501 S(Qi , 3 l 3 * 3 c*f 3 3>IBt <k3 '©I(. < j > < 5 C °1 l 

3>H'S'5 | C3 3 TO 3R13 *# f 5 f 3 ^-<<l 3 ^*13 lH-s<% i 

'sn^C2FJ2K 3 P13 5151 f^iPliiPf^ (VLSI-Very Large Scale Integration) 
fi(|*(3H fb3 (Chip) I 3I$WFI <pf*H$u|w<i C3ajl*l «lCTf5^ 

313IOT ^ 3I^G3*Bc j i J i'a 3RD 55 I 

5ltC3R2fCW33 51*% 4 3TO ^ f5fat$-43 5t.*% 4 43^ 33*5 I 

5 l tC^l gl CT5C33 f3feg 5feH3 3HJ (3W) f5C33 '5®)4C3 5JC5W% ®lf®35 5lf^5 
31C35 1 il l ^LZpaCT5C33 4F5FSft*l sfelUR 5 C2HSJ1CS13 5T51C5I f553*t 3*31 55 43?. 
G£lffll3C35 <T>H5'Sr!33 CT3f3 4jsj»( 553^ 3531 55 I 
3. f%? 5JICP*II^U 35f^f5C3^R 4 '53ffi 5 PH»l 

%?Scsi3 ilWT 31^1 t^T*(5 l 8 

1&S3 : C l> P l »f» l S ^ CT 33 : c5Pl+Pi®Rw33 33C® 51313^5 V«nw*W- 

43 411315 4J3RC35 pl5 1 4|^, ^ c6t%P15 ^Sl3 1)3513 3*C3 tPiSPiwIi 31331 1 
iiJ3 5TC3 Data, Voice Transmission 3TC3> 1 >53 S1315 ^3151501711 5C51 — 

i. «pI*H'£ 5|3 iv. ^PiSPiwH fi|C553 

ii. l» l 3f5H I 35 v. 3>(i|®f5C35'35 fSfe515 I 

iii. 5*FI>43J13 

5151W3 3133 #315 fi)fef5?P5 3135® 3S£53sfc 5(51- C3f®4, CB%W, 

cUfePR, c5^lf%*R, C0C53I, ^WCWS, *1iW>3$'i>, 4I3%JF1 5>15<I3 ^®Jlf5 I 
31Rl > 5 r ^ B ^f5^f5T535 %%5 : 5Tlt6%6 313513 513 35l*p5J mf^5 C3l^4 
3$Gfft4C55 3J35I3 3R3 C 31 3 1CT1 3 335 33113 311(5*11^5 3sf3®f5C535 %%3 3171 1 
3)I$3I$5 , jl3?t ^ C3C3 315 55 ooo 3% %?« '^133 313 0313 s %33 331 55 I 

*)f331 : 

b. 551353 3%3*t, '313514513 *J#»15 4,^5 5305 05(303I3IC3I3 3RI1 315 I 

5 . 'JJSi 3%3 se t55 f31?S3 05 (TPURl '?TC53 53P# 5% 5?315 4 331 05 C<W0HI 
^ 0333 3RIt 515 I 

pf3*(t : 

y 3(53^3 §«W33 51053 3051515 I 
5 . '5113S3®5 %I341 faljj® 35 I 
vs 5503T® 0333 4 •350*13 5051 555 5% 55 I 


:>2 '2jCT ry ra Vy f f8fR38 ft'wro <3 5j7j% 

4* i 154 tt 8 4 f » iSPK 4 *H forfrs : 4* if 54 Ti 8 * M ?< i 8 i 4 8 T 82 T ? 4 i ? of $4 


®l?- ?W4Q4 *ri 4 8f?i fcsf? 4*ifl»4ii8 4i?<i? 311014 #ii? *ff 34j451*t 
5jf4488 38 81*018 l®5t Ofa-i^i <K8 0114 1 'a)lt«il<p 8f*J 008 C.4IHI JPJlf®? 

faiog 418 41H44 20 'j’Pi 41 csw? jjai^iw «tR>jj's 28 1 3411? 8 i 88 i? *(0 

i)'»i' 351 c t sifanMM? 01*010 3124013 I010 *f?i ,p ifl5 1 

#01 : 3 8J8?I0 0<1U>«I 8® #01 414 40 8818 4faf4 l®5l 12(8*1 1 

4 #*o : 300 *Ols 4 01031 4414 010058 1 

0. ?-40l J f (E-commerce) ft? 3lgfa4 fai3 <45 3*0 < i*i»iH 3(3 M fatii ^IcfllMI 4tH I 8 
5'G<1 : ?-<p 8I j ( (E-Commerce) : ?OT45l04 <?i||4 (Electronic Commerce)-30 
8?f4® 4*1? ?-40l4 (E-commerce) l ?'?0l!8 few 5110 J w >e 1 ill"!? 01*0 fa?ps 
?'O|81*<CL>0 8l0jl>( <ufe 14?81 5lf4&ll00 810J 18818814 ?-48l i 1 818 I 
E-Commerce-30 2ft81*t : ?-48Pf jf'S’jf'sc'® 4lf'*f4 PTOiW 31*110 ijf5 

41815 l <pfH$Ul<i CT5'a«lt < ^a 810J18 0fa&lfai's ?C (! i0ujfa , p *£1® jj|»i<pI<i *18if4 >3 
00180 1881810? 481 058 *lf8l54 | (3 *r3if®0 810J18 i^O&l WO falfl? 10 141101 
^Tt88 34f5 0JI?4 g84Sf 10 141101 0J1?140 8110 1881818 W5J I 418 4??I804 
g4$ l?f*t 01 48 2W'G 4#5 108188 34? 8810 30?.ir*'lf4t\i 44 8S0 21*7 I 
?-48Pl 0J08lf04 Slfai&HOgo^? g45 4f818 101015 I 4 < 5->llRl4 88181141 4 848 
M?8 40J ?-40T* OT'yff #41 8NC* I 8J80lf04 5jf®fcl88(p8 *18-0188 WO 
188100, #> 38° *l?*’11?? 8144 0V12i 418 1? st8J 34 10*1 C8C4 'SMJ (.K.0 81 
34$R 1014 48J?!10 0*tHl8 1014 21*5 81 1 ?-48Pl #«0 8J4*#C4 ^RpST 
4118448 ?J80lfil? 0110 ?f?0lf04 414 4818 ^C8M # 4C8 l*t(.8C% I 
?-4Wf 4T5C48 fo8 34f5 844 83881 Sll^lWa ^1 4^818 I ^C*145 81881 
3fo&JH8 4f48 38^ 8181 8jf4C88 W87 S*^ C818TC818 8J8?1, 81881 
84<5’4 c 1, 8%148t 38? f88ilCS8 f88C3 f8C*18 1<888 8IC8 I 
?-48Pf 4PS8T8C4 8lf®8 5181188 ^f881 (88 I 48 88W 41^818 8tf^8 3818 
38?8f^4 48J 38R ?-48H^8 ?8f8§I I 

?-48Pf 8J881 8lf s fP5J8 18®1*R 38? C4CS 8^8 818 Sl^IM 4145 I CT 

C4H81 881 81 C84 18888 4818 $8J C4T8lf80181 <8^7 '319881?? 8W81 

®4^ 1 3 c f5|fete88 <31888l?CB ft®188 38H88 8181C8 8J88R88 ^88 481 488 44 I 

8. LED 1%? 3f? f45118 884 4C8? 8 

'&'6H : LED : 81?5 3fif5? 'bfWII'b (Light Emitting Diode) 8WI88® 38?fe 8IW? 8|f84 
8filb4 i 8Jlfe8ll84 wJa 818 38 4I?l4ll4518 l O 34f5 4*1? 81815 I 3it> 388 34^ 
'5H81® 81 C814 3!l°ll R’fi 88 I 3 (51181^8 C'»'»8 ftt8 888 «!^">38lR'S 88 488 3?1 
311*1114^ 48 1 4f^381t58 1 1^81 c t (jf48 817 31WI8 'Slg®! 81 '&^p!J8!U5 I 


33^*08 


31488’R 181438 41*08*1 188518 'Q io 

LED-38 414 : LED 48JI81 (5118HS8 W51 34§1 888 p-n 4I?*I8 (51181® I 3f5'Q 
8^8 18 ilC4 414 418 I 8^8 C#? ^4 ®I18tt$ ?188§8 3 <218 4t?*l8 ^8 34817 
fil84 28 l 481388818 81 81818*1 35^13 31181® 18^148 81 4118^818 f818 2®l8 I 
388 311811® 4I?*tl8 ?I88§8 <3 (2J188 fV8188 418 18 8% f4 28 41 418 fe818 
341*1 818 I 41? 3 88 31181® ^8® 218 818 I LED ?4f3 28 8818308 4H 5 N?® 
4841?®, 8818818 4888?® 81 8818818 41t 3 f81?® 1814 i LED-3 8*38 18ht4 
?t8458 12H88 18818 f4 *lf4 418 %818 18*l4 81 48 41181 %818 181818 4118 I 

®. 814818 CWllc,«8« 143I1<| f8*jT8 15^88418 41 18®|R« 3I18IWI 444-1 8 

^38 : PS1>8I8 *11 381? 148118?!?? 81*018 (8^I<. ^<?*(1818? 48] ?Sl?l88 l 8 
8?8T i a 8J82J? 8 s ?! 2? I 3^414 g? 8818? ?3wfi«l8 *1881^ 81815 I 34f? 2181 
?®t?lH818-2'M- (U-235) ! 88]f? ?$t?l88I8-23tr (U-238) I 3? 14*18 ?8l*t?] 481 
314 18^8 8181 41814 4818 *188igf? 5J18 8818 g? J41818 f844 28, 18#5 28 
1®8lt* f835§8 'Q 14§ *(18818 *1% 1 ^4 3? 1®»<(5 (*(558 48J 1481? ?®l?f8818 
*1881^14 41814 4818, 4181 14155 g $4181 28 38? l8*f4 28 38? 1484*1 

Hi®* 18*^5 28 l 34118 *1881<J8 41®8 8814 8114 38? 18'f® 8l®»8 *1^818 4 
8?8T1 ^1 t» t*H4 8H4 1 314 C5?8 1*5 &■ til (Chain reaction) 81 *J®88 
fil3»8l 881 28 I 3 RI381I 34818 48* 218 41*181 4t*lf8 5814 8114 38? ^{4 
*l%8 *lf82t*t 4 ^8 8?88 1*114 8H4 I 18®Q*8I18? 3? 18414814 881 28 

14*18 (Fission) l f4*18 5)65818 “ll®* 1818 1481185188 5l881?8 ^f?18 1?^^. 

1&s,*fl88 481 28 38? 41 888812 8I?188 81*018 'jsi'jslca 1388 481 28 I 
18$$?) 15?8 18658114 18 813 18830 481 28 418 818 faSQnilS fell?? (Nuclear 
Reactor) 81 f?6Rl4 I 314 *11881*1184 ■§% 81184 4f4f?4 481 28 I 

*t188l*lf24 *lfe C814 1?gr«, §«,*(18188 48J 818218 481 28 *11881*1184 $0 1 3? 
#14 f8$#t? 1?l358t 1883*1 418 41*1 $«*fg 481 28 I 3? 41*1 ?Hl8 5l^|?8 
181811818 8814 8J82I8 481 28 I *11881*1184 1814 fag)*!, ^,*1188 SlQHik 34f5 

888 ffe? 1815 18812181 : 



fR 8 : fa 5 fa»?iln *114818 C 4^ lc ?5 c ? fag )^, ®«,*(188 



i8 sjc*F J Ri’ 7 f RRmpt 7 TT*fT? c t 1%*H « 

■‘’IRWH^P S&tfS ?!e? >iRsf5 3 ? ^ « <$?>H? ^lOWI *m I *!t appl WW «l>fl>M ?! I 
>£| <TOJH fas? «f!C?J!WT?C5??5 fas M? ap! ?? ?! 'SWt (Core) I ?**!? 

1%®? ^up'stc? ^5®wt wicto ?! ?iR ; ro?’i! ?ic? i 4 5t? , tTei*ttc® SSosRaiw? to 
?Rn «ffC? l *nR M « $®Mp«IN ?W3 W?®f '?IW ?!C? C?RH ?! ‘Ptl'bRsW 
TO I 4)1^%!? ?! C?HR TOC? wlwwn ?! ?lR etftMM ?C?J , oiHI»il *M!WI ?1? i 4?? 

to R$ 3? cn?*! ?c? R$% RRwim ’iRc? ??? ?c? cro i 

H. ■?. JiHfa* ! ? f^5TC? 'srn^fjr?!?!? R?ne? ^15 ^C? 'atlwlwl *RF1 i <t 

: C? ?3 <5F3 , f!%5 (Input) 2fTO *w?^W aR?tl*ik'e fi?l?5 (amplify) ?C? 

gsTc? ?*n ?? 'surcfawr? i $c*i?GR? 'aijwftwniu ’fs 'ss’fift ?ic-p\sc<p ^ 
?f?#! >w?c® «#rs 5PC? i jjMfef^? 'surafjwrai? Rc?c? ?PRy$ ?? i ^l?? 
5(?!C^! *lH?^! ^Ri ? S ?T$ ?! R?RR ’RTC® Sf#*? ?J??I? ??! ?? I ^5 

*nc? ^«a?T5 ?! 0»1C?>5 l jjWRr^M? % «I?TC5? (base current) ’INFU 
TO3R? 2J?JC3? (collector current) finlU ??!? I *i&-S|?13(C? (to 

c?c? ioo «? ?iRmi Rc? TOCT3? at?i$ Rprc? aRR ??c® ?ic? i 4 RR>s 
$c*MtiiR? ?R%3 infer^ic? 5n?f3?rai? R.i?w «n?w ??! ?? i 
<?. ^n^n? fa? >5? ?mc»!! fa? <t 

: ?«11$*1IM? ?!5 Sft (PTC® 9 ! 5t?1? $*?! G211SJPTC? ?? (2MC? ?r*(?J'i ^?t I 

<siR c*fR c??Rc$ ?rc? i wit*ii RRB ^” 9 i!$ s fl? vfl?R "sum caic®*! *i?ic? 
ctRr *m *iR*ra ??rc *ttca i 5ft R$ fag ?ft cros? 5i?i? wj % fag 

?* J 1l'?*11? ■sJull'sH l "♦“'llVlIws SWH ?M ^C 5 !! : 
i. CSSBirc?? §*ira ?? G*!W!C? ^?!H ^?t i 
caraiw? ^iiw (Tjn^??! i 

<8. caunc? c?ict! ?i?w ^5i ?»wiwi i 

8. SWH C^Rc-s '5t^TC i l? ?J?^I ■??! i 

br. ?!t5l?1^? (t 

: ?rsnt «<i?st5 'stt^R? ?a ?!? ?r5ic?i c?n?n ??? « 

R? R<R ?5?1 ?!? I ^?C?fe RADAR Radio Detection And Ranging "tW? 
7l?Rra?li«t i ?F5I?C? 'ifSTC? 5T?®#S ?5?I ?T? C?,?n5t?^! 'iPR '5?R C#*! 9 ! ?! 

?FTS! ?!? > 118 ] t«n C?fe« aiR»«R? ■5Jl?ICT C?!M ??? §*lf^Rs ^R 1 ?!? I ?gR? 

sifssp 'Q C?» ?! < H?IT R*fa ?R! ?!?, ??R? 2?f*ftj ’R!^ ^ ?!? 4?l ^R? ^5?J 

?! S’trac? ?j?^t? ?s?i ?ra i ’W Rviw? « ^iRRR 

®RI? ®RI ^T35 4?! ®v5? *tl%? 5T5HI ^ <3 'SiWlC*! ??!aR? « 

Rule?? •'i? Rt<H ?ic?? ^41'ow ^sjiR ?ic^ ^ ?j?^s 5 ? i 

?T < fef c T!^t : ?1'5!C? C? 5 !? ‘H’ilfi ?lt? ^SICTO RhR «IC>I '»M ? s ?T ?!? : 
i. c?f?? ?i : ?a c?c? RRS 1 *!% Rft^ ?? ?! csjRs ?ir® ij??'§f ??R 
(c? ??? -a «i?^w 'Q M*fSi R<% ??1 ?c?) c?c? RRrm sjRxpRi'i 
?jC3 *!!C? I ?!'B!C? >l!^&fl*t^C?® ?! '®?^ ?? I 


jSJfJ >Sjr*F 3 T?*R 1%®5H 'O ^^[1^ $(t f 

K U!^? ?5 : 4? CSR??3 C? «M-syw ?TC? PNiefc ?!?^H ?C? I 4? TjRJCHj 

* 1 ^ 1 ?? c?c? aiRjvRw '®??ar5 e !^?! ?? i 

O. Rci^-I? ?3 : arcs ®?JC? ®*T3t*t!?!? ^1 ?TC? 4?sfi> R(R"!? (Indicator) I 

jiR 'aiww ^nwi® c?R^??t cGRiR>"R *Ri? iic^i? ?w , ?c? i 
Rcrj jf? Rea ?i'sic?? ?r<fej e ii# ??t : 



Rat : ansica? <pi4*mi^I 

R^ 4!^lC? -KUrftJ ?RH? WJ ^KTO ^ITW 3T?f"fB >a?sR ^T?? ?! R4lil? ^flRR 
«nc?s i <sm ?ca c?fea RfforfR * 1 %? ^5 ’jwprng ’tm ?t ^ 

?c? 1 ^ R?Ry^) '*umcB*?i ?j?^ > 5 ? <im R?fi^> ?! R4W ?w ?t fRic? cro 1 
am*wiR c?n?n ?? c?c? RRri? ?t ajfet«R ^rofs? 

Rtn-l^ ?3 >at? s 4|?M ?W 1 Rw"1? ?3 ?^R? ^5, '5^1's ^152W9 ^5?J 

?!JTWl'5-<3 RSe?5 ’Rra ®’T?t’R ?c? 1 

?. csti ajc^it^? ars *fmc*nRit? 1 <t 

!6^? : c®t»t ajCTfRt : c®?R? aiC’lRf? ?! siQMil+dCM? ?J??J?CT1»1J 

?«W ?! 'SWJ *!R*ra ?R)! ^1 1 2015% Rea?*!, R?IPT t«IlR? ?!?JC? 
cwulw W! ?! Vt*WC J HC'i ®!R*M ?s? 1? 2)Rmlc«t> ?®T! 5? C®B14 JC?Rri 
C®B! 2 JCTRR. 4?R R?? ? 1 ?? ^WICTO ZtoRr ^fCS? ?I?^5 

1 1Ffl?!?5 s !T wtlw afcspT ??1? ^Oll'SH O I 

csfct aic^Pit, *f?rfR? ?M : c®Bt 2 JctRrR^c? ^RR^ < iR^g?i? fefac'a cRSt 

’WR, C®B! 5f?^F c t <3 C5% R?JP! ^®TlR <^50^®!! ’T%3K? 

??C5 O i C®5l 2JC%0? 2WR fe?R ?M ?CWr 

Rwc? ?J?^!C?? 5?I C5©! 5RJ15. « ?H®t5lW CS?t >4®; 
ajc^Rfi : C5R? 2JC%? ^ 

\8. : sic-hPiv < 1?? i ®f ?! ^$?J ?I?^J? i 

s». ?. ceniwU? a ?^c?? -?c?i ’fr^j Rrf! i 

$3? : OBHlMlR : Generator >a?R R^ ?3, ?! ?lR? *lf5C? R 1 ^ 

?i?l' 3 R'S ?C3 l 4? Rww ?!C? ?C?r? St^lwl 'SIOISI? (Armature) 'S ?f$C?? QFC? ?!C? 



-45399 *9 f$f949 ■3TT»rr*l c t ftwR 'O 


44991*99 


J<ijjfv53 PRS I 993 9533 915159) 415$£3533 959 9{*W Shaft-53 $4IWI 59 ®93 
41flfol533 3599®59t ^[9533 JFT3I (Flux)-53 Cut TO I 3^ Faraday-43 Electromagnetic 
Induction ^2 4^1153 4I5&I53 f3$«, 59 31 Brush-43 J ll^lc*li 9413 331 55 i 

$59*0fo ul^g : $593 153 9$3 554 493 43 fclfl®® 33 315® l3f«, JRR 51931 
^3 T5t infa^s *lfe>5® 34l'3(<i'a TO I 9&3 <.sril«5t99 95®1$; TO 45® 

W1 933315 331 59 ®’93 359995 «tlw6M (Armature) *il(i3 *lf® *11® TO 
43 ^ t51 CJFf5IV49 319 3® life (Fleming's left hand rule) 4*ptlw ^35® 9153 I 

9. sjerc’U^ ^l~i$1»luwi Z<iR$j R$H I ^7 

$33 : V& 4TO P 3H$t>15<9 ?3f*1$I fattoi'l : 
i. <js&9 ^fevai 9*4'} l 
ii <^tf^ TOT 313319 TO 3f*4$Sl3 ®193t I 

iii. 3H$1? I 9 3^5® 44fi*3J19 t 9$91593 31331599 TOT ’ife^fe I 

iv. <2f1$9T9 45999 9J33J9 I 

v. 5959lH <3 5®6l 319 e f , 39®19 31143 S^fe I 

vi. 3391$54>l 459-19 (3f*fB ^tfS 3^1 l 

n. $-<s$9 fa? $ 511 ^ 515941*1 to? *i 

$59 : $5935193 C9$9 31 WW $-59$9 (E-mail) 55<3 $*51953559 9WJ59 ®9J 
41913-4913 313^1 1 4 33ft> 3TT4 9533 95®1 31^ TO I 4f5 

3l*4$5t9, 95®9, 9?5959 43° *1jlcJ<nl$(.o9 4315 99f3® 3J33T I $-C*l3 e 1 3131 39 
4955,?® 4?319 (2133 9*91 313 493^K9J$T (21313 $-C9$9 ^1$ ^3F5R3 | 

3. cufefeit.'m f43b!9 f5$599 313 fa? *7 

$^53 : Cl3l*lfe3W3 t43®19 f&$9 3591 4315 t9lt>lffe 3T(5915®9 fi>$9 I 43 
919539 41415 f5f®9 4^ 493 C45539 4155 $593lH' > 1T3 9?J3 : 9153 I 
{33513 fi>$533 9*5599 4!5*I9 1®®599 f45& ‘3333' 3133 Sjfesfa 31313133 331D& 
4594 5991 3113 I fefe'Q 3SJ35 43533 33 $59353313 35® f3?3j® $59333 %9 
3933 31313 «49 3^59 59313 5353 31591 f3?>J® 53 I 4fe® $5933539 9l33 
439159 fi>f®9 3<it3 $*^9 <3 3^9 315913 fa$ 3 319533 ’jf?! 59 I 4? Sa^l « 
4^9 415913 fap 99959$ f5f®9 4=lI9 756 V35& 3JIC93I 5353 31^1531 5l3 I 
$5fT9J, 3l©3 lofecvo fei!5 $593^9913 3153 I 
5o. 3. ®T5l ’Q $33359 1 H?13 95Bt 1^(3 I ^7 

$93 : ^3PH 31$B^ 3 39139 319313 ®3J 459l9?53 3135® 31519199^553 5$5l 3 
$319359 l 5®5l 4315 433 313313*^ $33355*13335313^59 433$ 5$6l I 
4lf33 (Graphic) 5®5l : # 3 5331 9?OT9 5®5l, 5393— 3551413, 5fl>, 5$5$®l(fe I 
3f$9 (Audio) 5®5l : ’*19 95^13 05Bl, 5393 — 313, 331 $®Jllh I 
1®f$9 (Video) 5®5t : 599R ^3 99#l9 5$5l, 5999— 195391, '9#5993, 531531 
35J&1593 533sf$l$®JllH I 


4*3 99139 


4OT99*9 1%l9<49 >113199 ’O 59 


$3335993 (Information) : 5®5l 5591 9131531 33 493 f3*|Wi9 311$ (Raw Fact) I 

TO $33359 *13 31 ®31 9153 ^1539^153 9 let 1 59 1 5®5l 31 95)553131, 3T#3 9 

3J35I353T41 (Useful) I (S93— 531531 51533 131^ 13353 41« 353 C$51 fe? ®13 (211549 

13541? 5P5 $33359*13 1 $33359*13 13^9, *9$, 9?f3« « 5'331 TO93 I 

43 $33359*13$ ^91313 'Q «3^^ 39 I TO ^9 (<113 'Q «3^ < 3 c f $3335993 
TO*H$ 9531, 9^35, 9«fl, Pi 4)53191, f333-9^f*fS, 133199, 995319531^1 5)331 
$f6® | 9FJ3l3l®g3515Bi $33359*13 313513 TO I 

3. 49f$3J19 3l$313 (Optical Fibre) f^? 4$ «fl$9l3 43 45319 $(fl9 <? 3S I " 7 
$^3 ; '991&3STI9 31$3t3 435959 fep fe^ 335^3 W 3515 13^5 ®13 135*13 I 53*t 
TO315 TO 9l®5® 351553 33^ 31$533 193 5353 55TO 4=9*1 33 553 3153 I 359 
4fe951* 1®«3 1953 31TO 9153 I 4$ 44iU<l>)M 3t$31533 931 1953 393 531541 *19 
9lk3t 53, ®93 59$ *19 4959 13^ »lfe 435 953 3J1CT3 1993359 3j413f3® 53 
49t ff® $ | 4Wl3® 53 I 933^15® 4$ 415913 199339 4959 13^9 431 953 *159 
39T3§® 553 9153 I 4915339 31$313 31 415913®? 34353 c5fet3H ft® 3135® 
5555 1 4315 914 49f$339 31$313 1953 49t9I ^ 199339 4f3f® 43$I3 5439 
9551 5RJ 1 fgfifBF! (51953153 4915339 31$313 9I35I3 331 55*5 I 

9. 5l$-595®9 <3 59I-595®9 54Wlft* 9Tts0534 43'9C3T9fl» 91^l1^$3 I *7 
$33 : 5t$-59559 O 591-(?15®9 5414ll9^^ 93^853® 43 9531 # 91#I ^55 5331 5591 — 


591 59559 (2lWlftl9n?.«53®f 

51$ 59559 C414lf9?.9Tl?053^ 

i. 1955533 5131 4315 591*1533 ®t3I 3lB® 
031919, 31 431 33533 3H$6l53 3J35I3 
33t3I331 1 135 TO3 *131 395® 59f*!533 
4191 4 4593(9 519153^$ 53I3I13 1 

i. $5^593®1919l9R® 59191913^32^13 

3HSS159 3I35I3 391 319 1 >flfB 591*13 
^®339 1 5393- 5#f3, 9955F9, 
9?91, 3iSH $®# 1 

5. 13|TO3 51319 54W19 3531 331 3^3 « 

5. $5 TO3 ®I3I9 C4Wt9 3931 331 955 * 
41?l®ll® 3531 313 1 

* 


~TT ~~~ vi. 

9. Laser printing 4 5 3f%* 395® f3 ^5313? i 

$^3 : Laser Printing (59*93 fcfa) ^ : <™ 6lf$°v 4# 395® 531333 
499 43 93533 539153 59TO 3ftl3 9151531 3195® 5991 ^53 5®!91 

53 1 C9TO 6i!^ 0 v4 : gfe5® 51915313 335S1 (3*33 ®$13 3135® 93 l 59TO S)^153 
4315 59TO %9 (beam) 3135® 53 31 4315 ^13413 5I593 $93 CRT-43 95®1 
31$13 51H $5931 TO I 51915 4315 415913 9553^1 gift® (P hotosensitive 
plastic) 3131 459973= 9153 313 < J&595*t (surface) 39143 f3gj1®3 5FK 4319 331 
53 I 59*93 H9l5 7^13913 51593 $93 *95 ft®l3 353 ! 59*113 3131 ^19® * 959^5 
39143 ?3^lf®3 WSf 3139 TO I $®= 33143 WSf9^5 49143 Jl*^ 5^1313 
9( 1 55133 1 9 53 413<9 TO I 7<fal919 S5159 TOW 5331 53 1 C$ 131315 3995®! 
• gHfad ® 53 I 4»153$ 59TO l9f9>? 4^fe*5® ^593 3931 9*9^ 53 I 



v,tr ■gCTTO*?! fefo-OT ^Tl*fBy c t R'saH 'Q 


«nsTO«tF» 


\5'5^)iJ f ^Pi^PT I J 

R'flaR 

inra : i M* 3 T >00 fsrfMS; '^falM : <fo 

tstej :im*l*K1 <3 (MW ^ vlW ^ ^ 1 WZ dfofolft W»^ 

y ■*. cwresra (LASER) fc? 4M SCMPt «il(.<nlHI MSTO 1 8 

: CTO1M (LASER) : CTO1M (LASER) TO* Ligh t Amp lific ation by 
Stimulated Emission of Radiation’ ^ 

t?#t’ 1 cron trow *ra^jc^ cw(5m wflwi TO Scalars to cMetw #l to 
1 crora mttoi 'sife %, >*wMf , ’pws « 

igetfjj TO TO I >35 MTOR1M Mf“l©<TO> CTOIM Mpfc« TO TO I 

CTOTMMffasTOm : f^CS <?F5TO #|M sTOM oiic«iltHI TO TOfl : 

y CTOflM #1 ^5(Crt?5 tjst *(*$8 'aif®dj*»( ‘PrJC'i MIC?! I WHI tjM wMIt/tltH MI 

mjmto 4fi> to 1 ^ 

^ <#toigi stow to to 1 

<0. ■sp 5*#t ^p$ to, cwst m\m mi mto? tom <wos. cM'&im #! to 1 

8. U>PtI«*l(.H C°T8?W Mf“| TO TO I 

<t. ^tust c®r^?T ^1 ^ 1 4 MMCTM^MrosifaRiicM 5 

^CMWlfa (Holography) MW 1 

^ Ibft^iwta Tfa ^naWTO ^ctcmictm ftfroro cron? mimto to to 1 

<\. CTO1M Mf*JM TOJCTI ^TOICM tjM^ MtMT "^IIII I 


C 



n TfiTOt Mlft « M^M MI^M TOT Ml*fol ft? Mlft MM5IM TOH ft? TO (TOCM ^5t ^ TO TO? 8 
: ^tom Mtft « wffo Mtfro tomt thfcM : mttoi Mift 
ctM 1 ^ *rph9 ^csjU'Sh « to mmvi^ ’3%ro? mtocm Mifro ^ Mfos ^ 1 
-sHimC M 5 «lft *# MWt srfro wp Mlft 1 ^RQSK.aw'Sl «iI$mIU>IM fewl faM (D ) 
?I ®lf TO ^ ^1 1 $ feStuftnii) <3 

■iRs ■'Wsit^ ’ttpiTC't CTh ^ fe5u>15«l»i (D 2 O) *1 ^ I 

*nf^ «RTTO tom : CT MlfMUS TOW TOFt CMTO TORM? CTO ^5 Mt 
M? *# TO, *#C 5 TO#mnt (Ca), VJIMHpmW (Mg) <3 TO3TO (Fe)S^ 
CTOI^s, « ^CsijU'SFI Wl^TtB sflTOl 'MlfM M? ^ l 

♦nf^j MW51 ijSlWMC'Rl : 

i. *n ftvs gf^s wjw f Smw , ^uwwPnnJi « to?to ®rtos m*miPi<i»'oic.M 
^l-g g e=ret c t Ml? e F5 TO «# CTO 5 'JMW WTOl Ml^ M^l ^ ^ I 
MlfM^f^Mlf^'st^^|TO^lTO' J 'ira I 
O. Mlf^CTlfe^Wt#15cinMTOMTO^TOTO I 




^TTOM f^gH 'O 3ptf& X* 


' SS ^TOTOTOWJJW : onrfeB «**" C5W3 ^ ^52 

ffi&s m gj^TO gps ^ (bl ood ^oup) 
Landste.net) ilwi *m ^n TO C^fam ^ 

^ 5 ^ &nm <3 *3>m* 

7 ^ tfc^ra (3^5tM : ?W5 af*« 1 ^ : 

i. SFM-4 (A); •SJ'M-ft (B); «. (AB) 8. •SfM-'3 (O) I 

TOMCTO t^^ (kidney) Ml ^■a Wl® : 

i. CTO 5 Ml^SlCSFI TO I 

y. TO5 <3 W1C33 TOMTO MWl TO I 

\5. WTOM iMMaM TO I 

8. tlFlMCTO MllM? TOMPU MWt TO I 

d. ^6lf^f5'G(?^M 5 f^^5to^CTO l 

cro cMifeMra, *iBiPram, asra^ MtMMtMwwtTO 1 

^ wi ( 3 fm OPim WT^l (Chloro Floro 

Son J , TJfrJ* MI TOMWfeTOM MtTO W ^ ■ «* m ' 
#1 $ms ^ dm I « MW ?m* *4 caw , WITOSWJ 

TOITO (3tM (FWl (TiM l 

TO I 4 ^ CTO MfTO fca ^1 

ft* MMm MM 1 CTO? ^3 ^ ^ ^ ^ 

?£&S\ 0 s i 

a W Systolic « Diastolic Pressure MMC® iM 5 ^TO? MltMIl MSTO I 

^ ' ^rn ■ mfTO « TOicWPw C2PHM : ^ 

OTRM 05^1 M1W I S1KFRF* MtgCTM 1M31TO5 ^ ^ 

4 7 RCTOM « sPUMMCW MTORS f»l (Systole) qTOl^M (Ejatfote) 


■*o 'estgfe: 


•s£J3pjH(TR 


1. <3 ^[f9R-^RI TTWT ’M? ^JHIT I i(? 

^5? : ^M ulW « ^gJJH-<ira tou 5rn¥ : 'sjjjjm<j ^mim csre 

^ ^ ^ CT ^ ^ H I H«» TO ?i§^M 

^OJB *l%d3 i^iJI f^ef <pt3 ouj^s | ^(JJJI*^ Tjj^ 

MN^swtsc® »i^n? ■ p i^n e t <305 to ^ cifefog. *t<6n ?i gcaro 
■3giro ^ fc*fe gap *i3 r gi <sm *3 ssigp ^ ^ ^rcnwffci csj^ m \ 
'EirofSw? ftf^pira ?t^i? <rji 1 

^ C*tc5 'JSR?ra « 5RRCT ^ <*> ffijs). CTitSR Gif 5 ! jp^j 

^ ^ < TC?I <RRIG? ^ ii.i ft.R Gift®!? Gift gt®[5t sn^5 ^ 
^ vbiiiit^^i gin wm w?\ ^ ^ 1 vsraiwfB^ sn^ra^s <j«n® 

*ll3c«i0“t«j fifolM 3£J «!!£$ 1 iHilc<ili>»i C5NIC5 31 ’TCZRiIdi GIN I 
*t. f^ic^iRn f%? fa? ^ 

: Rw^iR'i : ?m Gsnfc? cjnfai (^%) 4* «nrf % ( 8 %). 

^ *&* fe*nwifi*l *m vmm (respiratory oiement) l 

ilH4uu«W ’tfat® CN%> ?®RPf«N!f ’^FPRJ, <3 frSS>apiftf)H ERsfaa 

iJ0 ® 1 ^ I vtrc® %SITC3lfa? 4d5 tflIGIil 35RS 9ftjj<( (Jij^s 1 (Tf^ . 

grf ® C*tt<K <H film *o *F* ^f^fal 2®f? I 4®fi> Gflfas ®f«fa|3 ^ 3j|*j g -sjpj ! 

■5$ ' s n^w? sif® ioo niRiPiUi?! <(,'3 * sin %,*iicsiifa*( 1 

w : 

y c«iiRvs ^pr cm <?fJCTw '^sR*r o, ^ jinrj 

*ifon*t co 2 *ifaEN®Gi 1 

*• ^ng®! (viscocity) im ®(3 l 

O. 3C3sg 5H5JJ ?TO | 

8. flC'®’ RPiu*fi»< <3 RPl'olfw NRinj | 

^ %fi) Nf^TT^ GTCN3 f^Tf? i ^ 

^ aw^pn ; raft.wm, wHt,®f%3i«^rons 1 

>a. TIBGYOR' 1^? (T=rdm (?r? 

: *toi «iitiiw ct Nt®fc ?® N'3rrt Nn w® ttccvc*! 

’VIBGYOR’ ^lt ‘c<i?1'2(M5<t»ii’ ^f(i 1 GWIP?- 

V = Violet ^ Graft 

I = Indigo ^1 'Stl-^atlPi 
B = Blue ^1 %l 
G = Green ^1 ^1 <J$t 

Y = Yellow ^ 

O = Orange ?t 
R =Red^I^fM i 

^rs^t m*i\ Trfb 1 ^ ^ rww 

' J||c,hl 1 ^ l 81 ^ ^m e t? ®iGt? ^$•0 i sjGfa ^»rf 

^* WW * ^ ’UN ^(C5 «nf®® ^ ®^R ^ , 


^■jTsntn^ 


ftf^T^PT '3TT^T?r c t f^53H >Q 



) 


(7i >i^o>w ^f ^ c#i i%T^tt?rra wra 

^ ^<3TO %T *m\ C^f*f ^ I m?V C^T 

CMW ^ C*itercj l '4|WfC*RI f ^ ^f<»ic«1 ^ITOI %f ^ (Tift | 

«2)f%^qR f^? ^PI^RJ Scjj^ I 

^T?l ^ C^K^f 0^3* ^01 fe?J ^sip^T ^pi‘ s 1 (7J ^ 

C"IHI 3t?J ^ '*CT3 I 

l^jt^, ^3FS?Rr5? ^SJlfel I 

O. ^ O^rpp St1^S*C<£ <13 (?t31^I1 i 

8. 3ps ^tf,4IW 33 Wf ^ I 

(?. JiPtfMJ ^33 3%v5t f^<fe ?P3T 313 I 

3. %T3^T 5 4133 ^ft3t Prp I 

S^ : f3313^1 'Q v£RI 3T35J3 : fi<Jl*33t ftS'S? ^C°1I 'Q 

13313^^3^3 3^3 31^3 v£J^f5 C?|5 33 s Wl I v# ^£|3sf5 f&3Nlffi3 3S1^1W13 <333 
t3C3 ^1^5K31 3TC35 | ^5T3f5 33 s ^ v£ft 33^ ^ ^3 (Ooo°) l 43 331 t3C3 4^15 
313113 f3^}^331%5 ^3 4f5 3C3 313 l W*\ f3^ 3^1 13^ ^C3 313 I 

4oTE3 f3^j^ fiJ3R 3^i 3^C3 fool 13‘5'S? 3^3lfic^ 3^1 3^3 I ^&3l C3C35 

3lf^33 <3 4NfCW3C4> ?TO ^313 ^RJ 43^ 333tfec^ 3^13 'SRJ ?3^ffe3S 

13313S1 fe3\Sr 313513 3^31 ^3 l 

^Tl< ^513 'Q 43 3T35J3 : C3 C4IW1 ?3^jfe3 5 33®!3^ 31313®!^ 31^3 f^ffe 33 | 3TJ 
3T^3 33<Ht% t3^ ^<#3® I ^ 3F53 ^3 3TC3 ^3^4 ^513 

^3Plf3 313^ ^f5f5 R*jJ^lfilVo ^C3 31C3 43^ <133^fe (TP® 4 *jfi> 30p K <P3^1 
vbfevsr^ 5J7J 313W5 ^5313 5C3 I 4^ 4®1313 31^53 "3^3 ^T1C3 

f3^ *I1?W3 43sf5 ^ST3 3531 ^3, 313 ^13 ^l4 ^513 I ^P® ^ v51C33 7 l<C3TC<t3 
313JW fogjf&P 33<Hfe C3C35 ?3V(jRi<P Wtf C^ 6 ! 35(3 1331^ 3131 53 I 

^3. X-ray f%? X-ray-43 5.^ 

®33 : 431-C3 (X-ray) : ^13^3 C<PIWI 3P$3 <13K^3 ®*I3 <lR>^ 5C^1 

31^3 <131^ 5W ®^5 0533 ^P3^Pf s 1^ C3 R*5fe 53 'Sl^ 4^-C3 31 3^3 3ft[ I 
)\r'<tf 3TCTT f33JT$ ^13R R'fef^l $5Pl3R 3*5c3H 4^-C3 <4lR^3 <^C3H | 
ftf^ ( l 3^I C 3 X-ray-43 *&?j : ^1#^ fcfwifwrCH 43I-C33 313513 C313 WC3 
'Q ^35^313 t33lS 3f33^H 3(Uc^C5 I Bfi^llfi^lCH 4^-C33 '03 3 ^ $CsT3 ^31 5WI ! 
y (>11^13 31, 5F5 ^Sl3 ^3JI <3 ^CaTOlC^l <J^ $ 3C3 43I-C33 3J<5H I 

5. *tffc33 C^lCHl ^sjC*13 5 P5 5C®1, 5P5 C5CS C^fC^T 31 "*t?)C33 C^lCHl ^C*t 

1 5Rlf|^(7PlCT3?5^^3^ I 

O. 'Sn^PTl?, 3 s TT 5 n3, 1US^13, 3 15 3l, ftvbfH3 <1133 £J v sfe> C3N f3^f3 43® C3R>t3 ^fX3> 
fSRw^ra 43I-C3 3J35J3 3531 53 I 


^ 1^39 


ai-jipntj^ 


a ^ 1m flJfec® <?m & R *iiwi«ftl W R *9199? 49^ 

$39 • 9^9 m& *rn (Red), (Green), 51*1 (Blue) 4? W «iIotWHI 

*9199 i M ^^f’PPml^ 5 RGB ^ ' 

xsnt^nc^ spffe ^qinft o ^ ^ 2SL^?S^ 

v tfm Ufa* r™jpt9? feUfi 

$M<iB9 919-4 ^WIHISIW 99991$. 931 99 I 9l$9 IuR> 9 fa9ET9fB$C99 ’ffl ®1P1. 

o % 9.9^ 99 fcj Mtecsi 9im9i «nc9 1 3r®s*ra 9R o*rw *** 

9 ‘9t*5’ f^r? <^rCT f^P 9TO ^£9? *£ 

arq hw>wh B e* i *«wt ** w ^ 

v5n#W 05*5 ftJin, 9£9$ *8101 I9$5t9? «CTP» *wnw ^ 

9Frg9 ^ 5i*rc?n 99 i ots *fi®# ^ra «H? *ow 

$^3 c*r ’W «nw i ^ ^r to *w& rpi 1 ^^2 
wm w fi<fop« fa* ^i®nfo ftl' ^i «n^ i 
qp# ^rara W99 *>9t9W9 *wlS, B*r® *' 2i|l<w< ^ , ® TO:f? 
-s4't9Pl9 *W®9 w 9£5 9C9 t 

raft. ®p# fjtf* 9^91? 999 $®C99 «3«PI3 ^ 9C3 ^ T 11 

9j$ ^ 9^53^ ^#*9 ’PIH « 435$ «*«W* 

9c*51t 5 ^i®nf^3 B*ifte I^tp 4te9ic9 1 
»t. *9®*!!** 1*? 4l>1 f^5TC9 C3t9 3911 919? 

; ^snw-i ^n ^fcsi ^Rscg csr^sn®n ^s, csrc^?i ,3 ^^' sf5TSP ^ 

UWJ 5TC#1 9tt 59 I C999FH 9*R 43ifZF5 99 ^99 499 '3t®R5 < =tl? 9WJ W c t9 3^ ^ 
trf ($& ft*i iBro wp*tfo <3 ’Wife OTf^^9_^,'^_^i^^ 1 

<& U<m i <& mi m, -w* im ^ 

< #?itt sitc 95 i s ^ nw ^ C9p. 

HF59 91^5 ^5 ?Nt ^9 I bl '^ S ^ 7,? ^'‘ ! 

®W C9C9 -snm^s 5C®1 919 I 4& 3T ^lf®W , *1 : ^S ** ^ 1 

-9. *f^R’ rtjm C5FW9 ■®f|M39t'9T9? ^ ’tIPl fo«MM ®TTC»t? 

^sf5 ^t3F9 ’HP! 91 9T(P<K®ra bd ^TSf19 9(?p99 i ^v*! Kt^iW 
%*$& I ^ 9T1 C9W ^RJ't ^ 919 I 

1999 SPSfc* XWsm « ^1^ l9®m C91^ ^f*HB1 ^ 

9J5RJ9 9591^9 I iU?f$t 9PS19 ^99 9lfe ^l1*1W 9RW19 ^I ^919 ^H3S 9J9^ 59 I 
^9C99 ^99 f9=5 'a i l^ l f^ '$Pt9131T 0?t®19 >495fi> ^^*195 RwM 9T95F» 99 
45F51 «J1^919 f^®C9 1999 9195^ 99 I 


at57T9t*99 


4c TO -9^9l9m^W '3 a < # »0 


s-— ”SSs?.zsss= 

™^ = ■ ‘/’^S 

^TOi199«fc®*W0nC 

.rffaftwgn GOT »<lw W ^91^*1^ OT9 OT CTJ W1 CT ICT «W 
^9 (39^ ^ -flft ^ 

m STfi£« 

S9I000 m ^^* 2 * ^ ’ESrSiSnS 

*qg(ij9 lapfsR 9fe 993 <7?9 I 'bBIIWfas C9T%?i9 C^3! 

9991 • ^9#19 C*CTH, ^99 <3 ^ 

^099, rn^cm^mrn 

^mjl?C91 ^5«t®H C*1*» 9? W1 ^ 

C^jTf^r^ '0^ : C2JTf^?5 ^TC5 ^1 ^n . 

i (gHf&9 C9C59 C9>|9 9&P19 '59 5 ^'^9 

i SS,tSS5^-*-*""- 

' !»«gu ar -*'- 
ss?r- , ^g«j:r ^ * 

^$9 mn 99W19 9&E9 W 


3,8 41433*3 t3f343 313133 Rwh 'Q 


sjg srstTOFr 


) 

333 : h 3*Bt vo f3i5B; *£fal5 : <to 

(■2ft$Ifii , ii t p 34 ? sflyn Sw 4?? < ?*7? aC'i }owt -zicffi 4 ffcrffc 1 5®? fifus ?c<j) 

3 . 4. 343 4431 4f"3§BT? 3305 ^tni? 4? toftfcrewi f^rfr i 8 

$3? : 33*3 2 (>S?i| 4f"‘1§ ! Bt3 (Fifth Generation Compute*-) : Super VLSI 
(Very Large Scale Integration) fb3 3 4(II<)I43 3554 33*3 ■SFSfPJ? 

4pHSB|<] £®R ^4 I 4fB 3C*t *5F5T3 3f^3!*5t 3&WMSK333’ 'Q 4Uj? OM»l *ft?f e t 
’44513*3'} <pFHSE|? i 4 4pi§ElM<i 3031 fijfe WWto ioo C304 i<?o 

c.'Plfu «ifeN> Pl^iM Ro© 3lw I 31"(43 3^14? *Hlo» *p<ils ■*t*W'ol *3 ‘t'ci yttil 
f5i7i*i ^ptcs C34 4 tbi 4?r5 3i?4 4 4H§Bi? i 'sntirfl^i v bfi 315 
fi(3fpp 4H§Bl? big? rniR® fifCbBl bWlW I 3§3TH 4f|3?T 43? 4f*3§Bl? 
3J35J? 4f? C3Q4H b^4 «lw|« <pF^5Bla | 

Z'tPl'Bj : 1*1 Ob 33*3 2jarc*j<i <pFH5B|w<i 3«Mj £?f*ftl 0531 3,c.°il : 
i. 3^ nftwfi21t533 f?f*Tt ^<£5 ?§5) i 

^313 ^srSM <JJ<$1«J | 

v. <p1*H5Bi<i 4^tr$ ^mfiS^ipr 4i#<i? i 

8. GSJCEJT 5 ! 3T?sit3 §jjf5 l 

(t. *?3?jaRI '5q?Ff, 333413J *15 f54 4H®Bli3W 31W T»T?5CTT*t I 
>59. Cb)34 3133 C33f? i 
<\. 0§Bl 313*143513 3334 §jjf5 I 
tr. 4f?4 3^*11# 5l3w»l2fc33? 3 3r%3H4p3§Bt3 I 
fc. t^p yft? 4H§B|43 §jpI3 i 

3. jji34tfr? f%?$i54iff4a 3?i? §3i5i3'oi?!tf4l4? 8 

§33 :$t34*fa : 4 trap 313141 C4i03i 3f?4§f 3314? §4 <414 

l3w3IW 31 f5S C3C4 §>031(13 3f?4£l 3 s ?! 313 5104 <1C3 I 5lf(55 Cbl^4 

4JI4C33 §33 RsR) 44 4? 33 mR 44 55 l 


Ep p 


f&a : JjW*p4i^ i fea : Sl*i4SfM i 

5l*I44i«M : -34lBljw4lM<! l5#li^5 '5R»I 5R4 : 

4. C4RI 4 V'fcd : 4lbl C*II^M 44'Otsn 4145141? 4414 dJ4&4 4t? C41? ^4f? 
44 5? I 041C?? ^l3l« 4(500 4Sft4 «lw? C?blHI? 4C*1 ^(1B ^po^t fo(? 5? I 







•2Jl45t?*>T f?f5l'iPT 4t*n?*t R«aH 'Q 


4. ytj : C4lt?? C? 41^ ^Q^fBc4 4??Sf fi}?15 4 t45? SlBIPt 4 s ?! 5? 
4K4 ^4 ?t 4C?4 44 I 

5. C'ft't ^s«^t : yd ^0% f?'#® (?n*! i iWICR 4??§f 145? 4lf?S 5? I 
^b4^tSWfe? ^f! fQ^t? (K? (?ft c t ^Q%5 -445?4t C?f*f 4C4 I 41? 
fts^Sm^Sfc? ^4 f9% CK? OlP fO% 445?41 45 4C4 I 

«t. VRB?, )2J^T? -Q 4T^4Rf® fSpft i 8 

^5? : 5fHBc?? 4pf*l4l^ : 5RBM? fi«H 4t4 4ITC45 ?f«I? (Cathode Ray 
Tube-CRT) fB"®l?? %4 4?f^5 ^W4S^ 4 s ? C44 3t e 145 r| 4 f?5 

Ru# 5 5? >a?^ 4i!? fe4 ?#$ 5? I *1% ^ 454?K5? SIPM 4C4 I 

^W 4 gJ ! f?5 4544TC5? S'?? *lf44 5W 454415 C44 4!t51 5 ? 1 

45441C5? ?4?1? feiWS vRBt? *1^1? 215f*fe f?5? i£J4 ?CS? 4 ?? ?CS? 5J4 
4C? I 5 (hBc? 4 4^!? 5fC®T4 4t<1? 5^4 414144. 414 43 'SB 4(©?l 4TBpf 
(Dot Matrix Pattern) ((IBc? (4151? 451 f?C*l? CT^f? 5? ?t^4 ^I)|B|4 

5feo 44 5? I *3? CT5f? «K5f44 43 4^ ^«,454 (Character Generator) I 
tg ffi l c?? 4pf4S% : fe^I? 4H$B|C4? ■54fB 41®B^ fe®1^5 I Sj^T? f?^ 
S4IC4? 55 >a??. ^ 4T^SJ e n#'3 1?f^ I ?^5IH 4J454 (34!? SfBTC? ■spW? 451 
(341? ?ftl? ‘iP^fB 4H314 51C?H5^3 SIC?? ^*t? ^444 R?t?? 4^ B$t? 
4E? I 455 (341? 4t*n SfC4f45 4?,3 CBf51? 414<4 41? I 4?*!? 515 C5t 
CBH I 4C4 414351 HHral45 41? I 4W051? §*f? 'if^S (BHI? ®lt? 43 ffc? 

43 4? I (341? Sl^lC? "P3? 41^ 5^ I 

%? l o£ g : %?l^ ?>HSBiw? Ji4fB ?5^ R>«l$5 i -Dwic^? -sffef& 

Key 41513 ‘iPPfB B?ijjf%4 >5? 51C? 4-(C<?l^l? (Encoder) 4C4 1 
•3)C< II 0&1 41131 Key 443 45C4P5I? C5? 4?f? ASCII ^o# 4H31 41S5? 
fefe(g 3 ?<>ilf®4 5544 (O 4 1) 44 I 413 >44lB ?5^B wRrSlW 4?f? 

414 (34 43 4? I 4|?*l? 435? wRf?fC? b!3 4? 4??. ^5^ wferSlw <34 
- 5 C 5 4 ? I ^5?t^3n?l? 41131 ^443 (3^4^4115^5^ wferSlw 4? I 

3. 51ICBMI^B f4? ^44 441? -flf4f4? 8 

(^g? ; 5) I CB5 1 ^ B : ®4SR 4 5ITCB3I^B ?34 f?HC51 5? 4H3t 4E5? 4?f54 
^445 41131 41ff®4 ?$4 1 413 ?^53 ^ 5Jlt5«il^5 431 5^4 Rf^5 RP^ 
41C4? ^4C4^t 44 441? ?3 4 ?4CB? 4415 §444*1 4C? <^4%? 4R&113 4 
5J4413 '?145 ?S4 5? I f®5 ^C?? 44tB? 414.1(1?) ^Sl5 §4SR4 l5f^ §441? 
^13 43 55mH3 f5f*i8 (41 (34 5? I 44 §44# *jf«tfl? bl? 413 

blW? 431 ^43 44 I 45? 5JltB4?B 4?^H1«1C? 145*1 451*1 44 3 
4^44 41^44 < jl«lfl?l5?!3 c l 4C4 34 <21?54C? I 

5JltE»i r 5( B ? 44WW>5 : 414? §5? fef% 44 5IHiB51^B4 5? 313 315 4?t ?1? I 
?4 : h. 5C3t’Pf43'5 4 4C$l5f? 5)!CB«1l3B; 4B45f4?lf?4 5)l cB«nl^,B ; 

V. 4f5§f5435 5) l cB°1 ltB; 8. 0513335 4ltB31^B; (t. 1?45lt(35 5JlcB3l?B; 
'b. 1?3tB C55fjR 5JltB31^B; 5. 51# 3 45R§ 5JHB3l?B; V. C35 4431435 
5IltB31^B; >>. 3451? 3JTtB31$B 1 


^ * stffc 




» CSR^ %Tlf^» C5I^ *j|R*ll*«fflS* ^ 

* O 

*MftnW : c®n?&5f %jifiift*R *&*■ ^ '** * ra ^J 

*w *rsjfi* *m. <*t® w^mx* 

^nf^BfRi fisp* w *mm\ $&&& %t*rara ^ ^ 

OTf#5 4)<!SR3 Pi-os'*! 0R I ___,_ ft— -__ 

Stabilizer-C* W! ^tRJ Protection Device* ^1 ^ \ r r -s 
^3 ^ **$ fifft Voltage-4 ^P» <TC* I ^nf^SI? * » 

V„ta«-« <sfelro PMI TO Wtage Supply M l 

*j Suibilizer-UH WOT «R* ft®<»S 5S <1 Efta Ua llfelW I »"?»■ * 

OTOT s,abiito-«i wn* ft*® «*s *>**' ’»’’^ f ™L «, 
awro, : cat*® WWSym OT1W5 S 5 rotwiW:s.«™»™ 0 

y. ^(5pfl GWT?fS? I 

y faPRR GWCTBbR ^»d 3 ^R : 

«-< 

HOft vi. <m * ^ ceaffS GIJm *»*. *• ^ ^ Mse) C5R ^ • 

Wftm awfim ■ , mnn ___. 

<15. 'smrift **\ (Heat Sink) ®R ^t «ft *WR, 

*t. ®C5 C51^5 WC® *H® ^ 1 

' <js. tfofirafr C#t; V). < 1t*OT 0b-ll*ffl5«l ^W1 ^F 5 ^ n - 
c«n?&csRi era C5»ic^ ^it ;3 f3 i n^ ^ <,1 ^ lt ' 5 ^ 1 

^ 5511^6^ C#t C5TC*frSi SRR; *. Transien Recovery ’PR ^ “* "• 
C#t Noised ’'!. C#t *flfr i 

o * fcHg q *nSB# EtelVl * TC* I l 

* $5, . ^wg ffcsi^r : ^ c«ct c^l C®Bt ^ sfewra 

®?n ^TsTStt sg& 4R1CTT I <7PR ^ 

m$ C®Bt dS V 3 <?W ^ ' sRc ^ ,t 

rr ^ n 

I ■sn^i, '3^ (OCR)’ ' Qiq?r5,ra (OMR) - r r ^^ ra ’ 

^ncsrai, ‘jwwf® fasi? ^iif^ i J ._< i v 1 , 

■anSB^g f^5l^i • ^pjg -sHiTCR? VR CPU g|Qwl^<--l<l ^ Rt *W3 ^ ^ 

V5n®5^5 -qanet t ^sp^Brac^jra « 

3ppk33 nym ^ 'sn^g^P ^ 1 

St fragH ; vtPiBa, (21^1 ?, H^ph, 3Bra 1 






aw 1 wn : b- S® CTf53 » v 4* «*’ 1 *”> sft 

csnBt^ ^ « ^rfen# '»iic ff iti>»ii ^ ^ : 

5tfci • v£RJ 5WH ^W?WW kP%r 

>CW as m : U-^? ^ ^ ^!2L ' 

■^ggg ^$1? ^n ^5 i 

’#^‘1 ^ «» 

i- 3 Trp/ipfo? IJPSt^? »afl> C 3 ^ sjsrW^B 1 ^? ** 

^ TCP/IP : ?« CTW1CTW «&***** 

r,, , ,, j Tpp/ip asn ^1 l TCP/IP- 1 ^ ^ ^ Transmission Control 

Pfotocol/In letnel Pro tocol =» «»«» 

C®B1 5l^P*P! 1 ^ ctB Rul es (ft«<H). ^ f 

TCP/IP sJCBTC 55 ! <?RR (Layer) ^ ,p t*fc ?I ^ ^ 1 __, 

I IPS • UPS-^ < ff ^ Uninterruptable Power Supply 1 ' 

„ OTI CTH OTW ft5K Wl CTO ’TO » (^ **) « 

« •—«'»-’ *z 

«iw'i *rts 3Fsmrs *ma i ^ 

SL ( ^ m4 ' 45 

W» «#««< ' »* ’*"' ^ ^ 


^b- ftfog?* I»mh 'Q gfg% 




TORS 3^3 43? 3?J5 3>H®Gll35 334J1 SB 4*1 <54$ ®113 4? 3?3J1 5^ MC^?I 
H4<5 1 ^ra^UWS (ARPANET) $<3 ?$1314U;3 afW^R 5 34<ft3 S3* 55 I bJ»«» 
31P1 ^5*51*35 2|f®334 ftsffl 43>$ *1<53*1I 2JTOJ3 '3t'S®13 <4C!3 51# R^fiuhflW 
oiDvi^rs «»Hi5'g i 5 <4$«3i*3ft 313 t<3 55*3 1 ^5 >t»v3. 3iPt 

#’351*^3 5151 3SE31C43 $4<31*it ^ftPl/Sl^f*! (TCP/IP) SK&I^ S«I5<4<1 55 
?$13<4$ 5# 51^ 55 I ?'5l<K4'B 053IM5 ^41 21314® PlilPifa® foP-TOPlt 2)<.4l«H : 
y 4>H$t> r 3 51 3?f*it ft5t?4, 5. 3<®3, •O. ?$13<4$ 3SC314, 8. 7 #'<35TI5 I 
?$ | 3< 4I> 3133K33 ^gf%5t : ?$1317t5 3I33K33 ^fttfOITII f4<5 '‘xlt'IMI 5*51 5J®1t : 
y f331$ ®3F*913 : ?$I3<41> ®<3I3 45 s t3*lF1 'St’QBl I ?$l3<4i> f5<3 ^5)511^ 
b^lWI ft$1<4| 55(5*?3J ®H e 1l?4 C'bGlW'Sr 5 <® 5^55 ®3J 5*1555 5551 W I 
5 , ?WtfiFft <3?®l (E-mail) : 3$l5*7rS 5155155# 5^5%^ 513 55C555 
CTCTO55 3C3I ^5% C5 <54*7*1 2flC3 ®13 C5 <551*7*1 ®3J ®HJ CHICHI ?$|3C4'S 
5j55 l 555 | l)C5> 4lfcl<® 5113 455 ®354ft®I <4 ®3J 455 3RTC® 5R3 I fttf5Jl^t 
55155 3J3?13 ?-<3?«l 455 333<3> *53 5*C5 55^5 4pft3 C5C5 I 
O. ?-353pf (E-commerce) : ?$MWI> 5J55J55lt 5151 3517*3 551 51 551 ?$13!7**i53 3T3TC3 
®fe33*S <4S4t-®ffi®3C® 41C34 | 4441?C43 5? 3ll'ta)<.3‘ 551 55 E-commerce I 
8. *f<33*ft (Research) : 5C55C551 4C51«t^)5 ®3J (51 4^45 #4, ’*3331FT* <3 
55§^5) ?$l«4tl>3 313JC3 ®rf® 45C® 3^45 5*51 515 I ?$T3<5*$3 313TC3 
*1<33*ft 455 4C55 45^4t51 5C5C5 I 

(t. <3141131*1 : ?$13C4Ci>3 313TC3 (51134*1 TOTS 313JC3J ISP-45 41W 3*5*5 5J5 
*[3 55 33C6 t5C45 <3 <®1*7*1 ?1<4 551 541 493 I 
fc. 3®&«5JI3 :5$1*TC4&<?K®f34t 55C6 TOR* 4151®% ’WS'SHIR « J»I5 <bl®5WI® 531 515 I 
43I®TG 3ft31*7* ?35l3t4<i> 4C55 33*7*3 <431 *11'S3I 495 5^ I C4«t41 5J41 Telnet, 
FTP, IRC, www. Video conferencing, Iphone, facebook, twiter l 
5pjfa5t ; 

y ?$1317tB 5J55JC35 343<*t ®TC4® 455 5jft*l® C41*1%®t 334 353t 495 3175 51 1 
3. ^15# 5I55JC55 *K4 5C5 5C4 55^ 5315 45451 ^jf% 5m I 45 554 «rWI*H 
5C5T '5144551 'Q ,( lfej5f5^ , F51 ^f5i 4lw I 

O. 444 15 5 515^1 51^( 5<3515 4C55 455 5JPP15C55 454H ’Q 441 545*1*1 

bl44, 4t51^%5 ^413 f54t 5C5 '05*^5 45445 'MW I 
8. 5155)55 s lft5 5151 55*^^f ^FI? 5 !, ©5l 45lf^5 «I^514 (j4t4IC5 4I3FI3 5C5 5® 5*5 515 I 
<t. C514TC51C45 515*71 55 5# wH-'55 i %55 51C51 (7#5 45^5 <451 ftw I 

S>. Rs 4H8U15 (4#'Q5H5)-45 C4Pf C955 ft? C4P^ C7P4S ^5C5 5T55I5 54 455 
# 4#'S5H5-45 515 f®Tj5 I ^4 

^55 : C4Pf W45 : C5TC51 4#'3545 ?®f55 5f5J <211415154*1 C5 <54174 <21I4ll5t 
'515151 C£114lf5^544 515515 545 C5 <211415 5551 545 54*55 C4Pf <54$ 3C3 I 
<5 (54C51 <2d4lf5v »I4I4 C54^ 5,C4I C4T^ <54® 1 


45451*44 


21C*P>1<1 V 4 ftft>44 4T5154 ftggpT 'Q 


5iH^5l5 C4Pf C^l® ^5W 5J5^15 5*51 55 455 4#'G5Tl5 5C41 ; 

(i) 5ltt3FpftB 1®Bpl4 ®B C5S; (^) ^1»J #rasjl^sf ^JIWSiW-U ^44 I 

3. 14*7*5 5JTft« 54TO ft '5545? 5Jlft^-45 45^5 ®5R5*f f»1^5 1 

: 5sH® 1»15 ft*^5 5Jlftt, : <5 <54141 5sft#15 14*^5 C555- t-C5^4 
'454^, ®1^4 444^ 51 4541^5 C*pf®5 454®*^ <541711 45lf5t (unauthorized) 
5jft 5^ft 5 ! f%5 ®*5R*1I *44®5t^ C5C5 21*55 543 $5 51 TOUR 455I55J5 

55115 5 55ft#15ft*785^Jlft^<l*?t | 

$5153*1 : 4T3f®55 4515 4F8«(lf®5> 4*1513 Sl^5l4-i 45 %I55S %153l% 
ftsfl^l 3*5*5 34^3 444$$ 3J155 55<5 ®I5 <p|C*1ft'f4 <555^ 5551 35 « ®t TO1 
555133 I 5471 55®M 55*35 l 

*1. 5sft|$$l5 ®1^514 ft®R5 55*5? ®1^5t4 2|ft<5R3 51535 33 455 5jf$ 
4#'Q5J1*55 515 ftj5 I ^ 

$35 : 55f s *l$5l5 »I^514 3C51 43 33C43 (2(1515 (Malware) 31 3sH$5l*3 

5ft® <®§1 « 45114] 43$S3J13 45^ 4*3#^ ftrS<55 5#4134 55*5 1 431*51 5sft®gR 
®I?5P1 ^15C4C55 4t®<45 3®3 ^<5 (715 <3 C4B<331<¥ $J13 ^fl 545 | 5sftl®55 ®lt3!4 
41315*1® <4S'351C^3 513JJ5 4^ ®ftt$l>13 (515 44J #*|56l*5 3f®3 «J<5 | 

5 s ftf$$T5 ®lt514 2jf®*5K3 5T5315 5551 33 455 ^ 33$«3]T5 3C41 
(i) Kasperskey <3 (3) Norton Antivirus I 
3. 1$ft$14 3t5Rt ft 45^54 <555 «5*55*3*f? ^ q. 

$535 : felfltUh 3155 51 ^45045 I44C4615 3C5I ^(5 

45521545 4lftf®35 31 5sft|$©I*5 5ft® G 4T414-215I4f® <54*7*1 ®fCT<$5 
^51*f315 ft63®l 2J414 55<5 I liletulrt 3W5 5!ftt®6l5 fe$15Jlft<® 515*5® 455 5(545 

215ft C351P* feft&14 ®543$ 415I4-2I41C45 C*R3l %1«R315 141>5®1 21414 5551 35 | 

05*^; 

feft$14 34^C45 1431*1*31 215R TO5 I 
3. (7*^33|¥ <3T41C3T*1 4)33l3 <215^ «31^<<M TOd 4343 334 TO | 
o. 33$'93J15f4<$<3 2|®15*fl '9 44lf4$ (unauthorized) 5J53I5 <5*^5^1543 I 

io . ^. Machine language ft? Compiler ft®K5 5455 55<5 ? ^ ^ 

$35 : Machine Language : ®ftl$$15 45sf$ ?<45tBl45> 33 3SS515 05 5lt4lf5 
31 03 1 3151 #® ®l3t f9l® *HC5 I 5sftl®5|3 <3 ®1313 <5417*1 f4<^t ^5tt« 
4353 <4? ®13K®? <4ft* 4T1W71S? (Machine Language) 51 3lf355 ®I31 517H <3 
<2115113 <7131 <31® 41 <®4 ; c*ra *1% ®ftl$$K5 3lf3® ®!3I3 5l*H3f5® 35 1 

4^ «mraftf^(2lt5113^1®5lt41§*llRf®55 5lf 5 l3l51?®l5 I 

TOHt*HC55 5sftsf*f# : ®**H^5TOsf5 34551 31? <5«®51 ®1515 $^4 <211413*35 3$ 
<41413 ®31 <3ft* «Ut?C5<® 5455I4 ®51 1 ®**ll?e113 455 2)545 55*551455 <211413 31 
Translator Program I 





•51$ w 




foa ; ?s , 3f$313 

c*ct citow* f*»» *«™ «*» *» «* <•* * 

5Sb ml-wm rSJSXua 

Sw «W<* on **1 (USB-Uni venial 

<t C"hTML^ *M «“*>* L “ 8 '“ 8e ' ^ ^ 

Zfaif^WBS* Sn Sto w *H*5ra tot wct* 

^B^Sss&ix^ 

M Pt work I n>f&V5 iO ft.fi. ^ ^ ' i » 6 ^ 

S j^-S^KS & *«*-" 


[ Wireless 

«raw : vww II” 

y *. c#s «• ' a ^ 5 ^ OVifi); 8. a* *• 

^ a tr s c rtr^’S'^ ««« 

^ ^nwerara S’W w*rc x^T'U « 

^ WV <35W#ll (overlaping) W* *'* m 535 1 




•sCT^^^r>iPT^n*mi e tt^5Bm 'eajg% vs 


c 


vs^^sj RPjixpr : 



«^as?r f^pr *ifNi '#wi^i, "sif^it « ^•‘Tsrt'Sto « cwf® ^jT®ra) 

5}#m spu c«n5i ^'snra “jiwot fen « fora t%fa$ *iftot i 


'2>S^ s T f3PMFf : J 

RSRI : * 3*81 vso firf^tJ; ^JsfrfR : (to 

ts*3j : tflffinliQ $ *Ttt 'ZfCffi S&i Z - <t ^s 3CJ# ^ c<Pfc*tf fiifc sjcza ^33 ftk® 
3R3 I £J&$r$ 2J^W£JC!!fi C*TQ £JW& (Jftf&tt l] 

y 35. *m 333 fiffern 1 3fa*af33 fa®R3 3f=ra 

33R^?t Wfa w 3ra? 8 

: "f*F JJ33 3f2Rfl : 3^ ^ 33513 W 3t 31®R*1 C$63 sJWR*t3 35R33 ?I3I 

fc$ "sjfec? ctitm ^J3° w ^rrs^i wt® 3fi£ 1 >ih30tc$ 3 ^1313 i j j wt ^f5 "^w 

fijfefS ^5H fosdT> 

^5. (Outer Ear), *f. (Middle Ear) ^t. (Inner Ear) I 

£jfef& ^ 3^1 ^TCH f^ f^ ^Pl41 31^ l 

^^ycf . tjrpt 4P53 %slB ^ffrsiH *w « 

I TOI? yiR*! ^ ^Nlf| ^Pfe 5Plfe 'Q ^ ^t5R*^ 

•TW f^RI (Pinna) ^1 ^ 5< fel l ^ 3^ ^<*r '£R c t ^C<5 <^RH<5 

C3^ c t l H[^1‘ 9 CT? C'o'AW ft5^C3fi<P 3^10* ^ vi><^ ^NT® <TO I 
l^ 9 !^ 3^ ^R^'ri^vi) 'Q 3333 C^[S vajf^C4 3R3 I 

^3J : ^*3R M3 3R3 > W ^ ^#T3T3, ^P1 v3 &pR 

C^f5 ^ 33 33 I 3Rg3R«f3 1^5R3f^35 3% ^Nl'CVo ^ 33^T3 

3^3 35*3^ ^sl3 3R3 <3 ^ 3 5 *3 5 R3 S 3 iRCH3 fWc^ 6333 3R3 I 



^5^®f : *jf<3R* 3^ 6333 ^P63 > C3^HP Wi 3^R^ •rf I 3^ 

^if^ C363 5 ^5(t*F$ 35*33 C3l3pic3 > 3 ’3T3T63 ^lf5)U!3 31^0© S*5l33l3 <PC3 I 
^5f3 ^ ^ ^331 'SlfeC^ fej 313 'Q 3^t ^$3^ ^3(1331 333 3536^5 ^3 ^ l 
3fe*flf33 3RJC3I 3f3^ 33R^ f^*f3 : 3fe^Pl3 3T3R3J 'J- 

o|^^3^ 3f3^ 33R^ f^3 3536® 31®I3 3R3 3^ 35*33 

^35lft 43>H5 33 313^13 3531 ^3 I ^R35 ^6^63 GPR (Ground Penetrating 
Radar) 331 ”53 I 31®13f& ®1331 C3®13 ®3^ ^-'o|'®j'alC3 6333 

3563 l 3f®*flf3® ®35f06e3 ^-^5r5633 3^® 'Q RjfSruH 3R3 3333 


vs* 




uca i ISIWn *w ^ ^n? ^ 5TsHS6 ^ IT ^’ 

to . ^ c^ 

^C5)t®f3 JflC 8 ! faf®!IS OT^R ^ ' f^C*R®*H >3? fen^RP '5f^ ^I^IWT?! ft*l c*n^ 

' S : ^**W (Allotropy) : ^ CSfc * «*&* *«H W* * W^* 

^ *w «rw® «IR1 «n * <** 

(Allolorpy) ^1 ^ I w 

<** cth ^ ^ ^ ^ frriSL^ 

^Sft dfa ^flt to (Sn).^k (C), wra (S). 

1 ^ _ _ i£i 

^*F51 : ^ ^ C#** *W1< I ^Jl 8 1 *5 

«q$ «3T5<ff c£F^ dlfW *WI^, « iWR SWH^ ^ '‘"JtIf.S 

<^T?np3 <K9 9#* ’Rflf ^©'t (^Pl I 

3j*5 *b wrfw flton « «*s «^' «'' 

«§= w TO ®J*SW 1WB w i •* ^’ aft ^ f! 

S ^ ^ ^ w ° 1 ^ * 2,*^ 

aros qi frara liH : twa ita =s*re re* eiwrat w-» a ' *■* 

# IW i,«*?«jjiw»a’« ,tw< ""^3S 

ms will wf*5 's-h 6HS * 1* *mn» '* « WB CTOra tOT,SOT 
„ wa -if^n# 5TOS* wfw«w,<i5**«J T’ 1 ® 

» JH« ■afa ^ «fl I ®!W was *», af$”K» w ’*?*?“?'' 
w TO# TO Sg «s 55 W! #*n ml 3 * c * 1 S** "S' 
*n i ^ ^ 

CT5R- vac* W® TO 900°C w ^ ^ ** *** " 5W ‘ 
'srs^® ^irT^ 1 
C(s) + O^g) = C0 2 (g) 


2fflTpn«jm aK7y?ra’?T fcfo-*pr ^n^mn R^sh * gfgf^ oo 



9 


I 



jJT^Clfa : >UW$C5 ?#? *RPny^ ^W5% ^<IFRPI ^5Rf^5 I aif^ ^ 
ofirsncj tsi*ri fej# ’Rrara? ^nw w ^ '*& \ 'srara ^ ^ ’Rwt^ 
vi|<pf& ^§C®?| ^fl ^SCJ l ^5?n° filf^ 'Sra ^§il «riw^ ^ ^ I 

c^iph iiwwlw *n stwra ^ 

^^5 <rn I ^ WfW aj|<p|^ *T?T^ 'O PiPw i ^t^CDCii Scfl^lWWT ^TT^TRI 
sjfefi* ’R^n^ 'eratS cwsi ^w<w3w^ *rc<« l^ 5 # l^ 5 # 

Jirw •*$&& wj i ^rj ^w^owi csrfer# F'Wi ^I 5 
twi tros f^r^. ^ i wj m*m. 

^ii 3fif3<iitl i l^ce iji*p|*u><i ^ ffes <ym rc»ii : 



ffei) :4WltcB<! 


*t. ^firorRi^nHowTftl^? 8 

^ : ^PP*t (Earthquake) : f-WMa 3^ ^ *ti& ftjff f&M 
*$ (Tj ^ ^s«|pra ^ *5 X5iw ffW"t TO i 4*$*m TffH ^ W^ 

fwi5 ’nfes ct os$m sjH ^ ^gaa mto *i^i ^«iw 

^fiRspwRi c^cao ^- | 4|»J'SC3 CSMICT *lf^ t%53* ^9 CSPIH <MPP *llR<l 0>3 m14 


08 




CT*np^fa^^n®Tt4CTO (Centre) TO S3 i CTO CTO -ntift®W rl** 
Wat fa=5 $TO3 (Epicentre) Rta *l9S® l ^ *** ** T 

$w>fa f^R f^POOT^ *IaI 3 $ I 

w *R§ta ®ro*t <r m. cro rn w® ^ 
nctn? ^rota ^ ?ca attas i • 

^p-r, *Rtt : ^ftarota *wta awt gfe : y ^cjj# 1 fe *aw ® *. 
faetrataa feFtrsjfe 

^nonif*tf^s ^Rrcn : ^ftc® Wra ^=rc=T^ ^ps, #t^s o ^s 

^sntjpiftfi i 43a ®ntgaftfaa *m sm fcsa sea ^ ^ 1 

^cros^cacaTOTOn^^sa^^ 

4 ^51 ^snwaftfaa *tt®t aiw afe*® f-^sm cro caa sta 7WS ' Q 

_ ~ * , -Crac Mt /GMttra t T^TSTt * 


^fsRS^R) ^(S S 3 l fetSta atatta ®ntjjafefaa ^tata 'j^TO® 9 ! CTOtat SPlt t 



fra ; 'siicyal'tlaa WOT 'jRi-pm 
fTOscaa ftugfe at c I HkS i R+ ^ t ro t ; ^as#at ata ®taa, fefePw gfe at ^ 
^5 ^-^siTCsn^ SPt #TO S 3 I f ™3 ^ 3 ? 3 ® ^ 

| ^54 \5T^t faiTOt TO atjfc® SPt ^-fa 5 ^ (■Hteca '0l(.^ 313831 3fSa 

«IPl^St^#^^^^>^ , ^^l^^ 4:, ' ,|W,|,pn ^ ,!: 



fra : cB+tGlPw 'gfiiTOt 

StPIlTO ' 3 ^J#CTO 9 TO fetal S^HIRfe nw ^WW SC® TO I 


^nn aarata 


■ 2 JOT>fa' 7 T fafehita Rata't R«aH 'Q spgf^ o<? 


a. 3 T® TOTO TO £fTO? <33 ft>f*TO a-lt-tf f^p I 8 

$33 : at® 4 JI 3 I 3 : at® 431313 at faSfefaal (Leukemia) a® C 4 34 CTO feta 
fcsfe S 3 OT? C 4 T 4 TO 14 TO 411314 I TO CTOQM C 344 - PTtfe® 4 fe 4 T, C 9 ® 

aifean 'Q ^jbQwi swta® sjt^a assn at can 311131 cro fcefljj sa 1 an® aatro 
at PiSfo l a ata crotaroa c$® afean <fefat® aaan cro eta 1 aw ®rat®ife 4 
ctfsasfeantefasc® att® ^ atsat st®tfro totto aits® sa 1 
«Pf*t : at® aarata at fefefefaat aiata® fa^a to acas f 4 ’ifaroawstfaas 
cfl® asRan ®ncf ®ta ^aa 1 to TOia*t TOcaa toj ®itc§ ’•tffcaa ^tf^oFit ^?t 
aroat, SWcaailn aifeasi^ta ^a, ■•nltlaas ^t®t, aife, to ar^as fea a®= <1^, 
sjo*a f^tarocros arat ^as <ft°i at^at 1 

aaa*t : at® arota at PtSRiaaia afSas anaa TOa® ®nat atafa 1 to t'setfaroi 
at cafectfR, ®tl®1a^ 4 to stsa, caafro, ^tata, ®%ia (hlvi) 'nai asaa® 
TOca sa apt ataat a>at sa 1 


TOTacro : at® arotcaa arat ® catcaa ^ra^ia ®aa f%f% to to catBiafi* 
>sw *si ^n?i 1 m '. 



o. lilfa 1 ®? capftCBjara RSRfaat (Acute Myelogenous Leukemia — AML) 

8. irfaa* capTICTOPt PiSRRai (Chronic Myelogenous Leukemia — CML) 

31® 4t t a i caa fefroat : at® arota at i*i$f4laaia fSfroat fawt to cai^ta aaa, 

caaa aacaa aroia, arota ^ca cat? fro ^®nfa faataa Saa 1 fats at® 

4 )iaitaaf%§f 6 froat aaif® ^tga TOTOtt : 

castatcaatfa - ®gtaa atajta arota cro «a??t to sa 1 

caf®®taatfa - ataa ataita caf®® ®ta® ajasttaa atatta TOtta cro atta to sa 1 

tfe^taitaatR - a^ttffaas ® a'ja 9 t®fe 1 *tfttaa caw sjfrota aja^ia ffro 

ts^fe ^foc<i <pji*na croaa faa*tai *i®t? toi sa 1 

cataaTO^TOta-sjttsaa^Tstfe’staaTOa^aa^cTO^sfaaata^iTOsa 1 
sitafia *rttta at® TOtta at feSfeftat aars aatt aaa apt $ caN a'^fetta aifetata aat asa 1 

». ®tatt 5 TO, ■aTtatt 5 TOTOt<a«Tt®^ 3 atta? 8 

^ga ; ^ItlltbTO *tat^ (Diamagnetic Substance) : Ca aa c&lw W31 

arata ^ •‘I'TOla atat ^ bs<t>o$a aa >sa“ ^roroift croia fe 1 ”#® fro 
TOtai pa^ to to ®itaat 4 ®tatt^TO TO^apt 1 
aaa caatat ® i attbls«t> TO^tas atfro cataarotaa tot ^t*ta to sa, ®aa cro 
ata ®tattaTO ro* 3 fea tojto cbTOcto atfro catsarotaia cata tor to 
sa 1 caatat ®tattatTO croat ^sraa csfrotroi ^Ma to spt, ‘afB 
cbls4wcaa aa«t®ia cro g^t®a TOPta feta* *ife%a st® ata 1 sf^t? 
CBtsastro 'jp? *tfe*n^t at apt ®tattafea s TOta to sa ca®t aat^ataat 1 






smcftw totf? torh w too? «*n 
CTR, *H, TO>, UK*. *#, «*WW. ^ ***’ Wlfi<l,!q <3W *® 

Sf3f« toTC&lW tottf? SllW't I , ,_ __ ___ -— 

«tn?TCE^ *t*ftf (Paramagnetic Substance) : C to tofc? ' • . _ 

W, (TPTCTt -fimcgr^ ^*« 

m ®UOT>lW to^>? tolto CSlWWa 0>1W7JFra3 (KS ’tTOHJ 

dnm ^ ** torc&w w ^^I!?T2lTl 

TOqfeftnm , (Tnfero, ^Pfcifo, gifcto c^fitiw.^w < 1 ^ 

« ^twt-ra to$ fin «nt* «** ^ftwi 

ww*n « flonawa ** ^ 

Us vm i ^OTtrosifM 
^ 1 ^ crf^s^iH’Pira 

tot? ^ptif^j to$tot 1 •mi«hww y* ^ : ^ ^ 

cM*. "fl cto*^f> <a**, **■" «* SIS'ZH ^ 

>. c^tf^ ^ - C=^-rf^ 'Q C^5T-1 ^1 

^$e*1TOW?toTOTOtTO*l „ ^ , _ 

foro? toto toi ?to 1 _ , in _ 

a. ys $m 3 « tosnct cww c? <bw ** ^ < ” <,4(1 ' 4 ** 1 > 

* f»? nRw Ow ict to$? „ 

‘ **, ; mJft* : tofft* *& C«PW M* I « *«** As 4* 

TOrof?? 5 ^trflr 00 1 toflto ? *d ‘fl'P ' 

ioote -slOT <S* -M* W» «HWH. «" H* ®«*«'»5<"® "M" 1 


ajlj T^JUd^t 


gjTOto^ f^ffiTOT Mto*! R'MH 'Q gf^p 


•»n%® >ai i cjfH'» ijw : ^ wm *ii<. j flH$ •flt^c^ 'tpR ^*t 

5HPRI ■511‘tIOJ 'SM9j« , H*1 ^IK^P CTM 5c<3h*i ^1 >4^1 >4# \°1'» 

*# *ih <»-am *tHt ^rt® o-t^icra ’tiw ^nw *nf^5 to sfffew *t&Blft® 

I *tT®^ '5ll^4> 'WICTt WIT ^tPJJCT sjiIcjiR^ <5l'»lc J 1 ftc*i 

Ttm 1 ^%*ttc®? ^n»tiCT ^r ^ ^‘tr? win m*. 1 

2i*fH3 5 (hri infq? -sntfrc^i ^wrh >n»p ^totos? ^siptc? i 

*tlfes toR ^ITPfl^s >1t>0 IM ^I(.4h^ (C^lst^l (?) 'Q (OTBf^t O) 

toiR t^ito «nw 1 icw) ' 5 pu c*ic.<ji^»fi5 ^ifw 5 1 ^ifw *ifi*iiH is-*^ 
*# ^C^H, fii«1<ll(j5 ^‘^'safi'-s ^fS^U^S? WT *tllHi) *iHWI 
^RJl >£Rl WFpt ^nwra 'SRJ 1 *t i $-5153?IR ^ ’JRTCJ ^-'3('»J'4lW ^TJ filCTt 

^ 1 iR iRq ’itot ^rftorpR ^ 

wrf%^s ^r? *n1^i ^ ^ic4Pi-q> 1 4t 

^1^4^ *(1% ^ 'Sf’Rt *n% *S(M to to ^ to I ^g^J, 

^i^nto^tostra <10 sin ^ ^sif^ 5 wr 'Siiyfa*^ ^ it^9 

7T^ (WHO)-«4ra •SR'tCTO "STraT ftPlfriJW ’llfit'* O.oi mg 

to ?t5to*t ^ra^nsra ^^iwmt Nian 0 . 0 $ mg 1 

*t. 1 t , f ^p*t fa? »4BttoT ^flfw W? 

ig^i . »pf ^ : »r jpf sfh? »i% 1 »tcw >ihiwj? toat to tors toR- 

5j*iH 1 *tii^t wrsH 31 to? ’ito? *r?p to?n® cto tora ^pra 

jflfe ^3 to C®^ C^Pto ^t 45WW itot ^ "'W 3t *tw3 'SIlfiTO «(|ji|(.*i 3 C f R' s RW 
ars to ««, to toto to? %n ^ra 1 i icto «nfw toto « 
to3^«^sif®f^^toto^ <, il?to3 , R^ ( twTWi (bttoiRfl*lwa 
^ ¥Mfw 3 ?^ TO*t 1 TO 1 $1 SG-M C®to?I i f^? to31 tolto to? 
3rf3lf??5 3 ?^ ’TOTO (to Sifefp? TO’CT ^o C?W (to tfl C?Pt '*Pt 35^ I 
upf tpc^t : ftiftoT Rwl(.»m W5, ?fp ^HT V *1*5? to?l tso C*CT 'ioo 
*Pt Sffef^t ^ ?to? ’JCRJ *T®TOt Go to? ?fi? 3tTO1? ’toR 

1 to%i to *ifto totw tow ctotw 1 c?to &s 

toi? 'litoC’t «nto ctoto? ^n^c?? tot??* ?ffg ^(jro ?jr$ ?ro® 
to lCT W To tot, CSRTO 1^5^t5 TO, ^3? i?PJ®pn OTOt CTO, to toto 

tojto riS?s ^$ra tora 5TOT? ’wto to i 3Rto *w ^3? to 

4i'iC?I 3, 'SlolWl^-H, , tH@? 5 vflTO^ 5 Prbl? PiC?lPl > l C?IC’I ' a ll | iW'it TO® 3TC? I 
R. l £P?f^(LPG)-TO , ff^t^?TO'stWiaWR 5 tJPfOTOt^1%? 

: iSPlf 5 ^ (LPG) : >4*## (LPG)-TO ^ ^ tot Liquified Petroleum 
Gas ?! TO#^® C'H® 5 ! *IJP! I 4lfi> *UP1 to f? 5 ??! PiPrsltd? ^1?]TO C? <7to? 
to 1 ^c? to?! to TOi toric?? Iro 5 fproa tom ^l 5 # toiw Irow « 
5!C# l ^ ?igr? ?TO5f, ^Jt’l, mGP3tI(.?*H « f?^®lto? TONI'S TOTO TOt TO l 




sft TfSn^H 


*WR *m : *WH dpi <*TR (CjH^fiW* (QHk,) 

ftH , «TH <= SWS* ^ ^ O' 5R ®“ ' 

drowi <!®R cft'ffi <3tfag® 1 ^ 

_ t A noinO W? ft TOW? C*PnRTO (Pacemaker) ft? 

’• * jJISSSTSS • S!» «*. •* w " " 

r«!« sssjss 

3 * ■«. •" ^ “ss.’sr; 

OTpfepi cro® cm to toi catcro «*prf to i ^^rarcro *« w8 ^ 

35 ^ £*•«»*" 

apw- i. *» (stable), *. (unstable) « * («nant) i 

c*™*, (Pacemaker) : OTR « W TOTO15 * 5 W» 

^mn ^ TOB 1W , <$ ^ CTOTOB (Pacemaker) *»* l 

*hm ^ -f- ’^2TSJ^S!3J 

rA^hvthmais) ^WPH ^ C’TOTOTO 4* 

^TSPTTRJ ^f* TO I 

^T^n (Techvcardia) TO #5^ <&* m ^ ( ^ m 

SCTji-cwftw >a &8 5W n 7&**a whk 5 ^*' E ^,f“ 

c^xn^f^swfOTTOTOiWi 40% 

Zm 5,%, , Mm cro ** *ww w #b wijpjro: »«* 

^jifrj] ®5t TO I fTORJflTO 4 30-40% S^ e H3 s ^ TO 

XFTOlftl-TO : 

i *M*HpR 'TOsft 3>pPFft #31^®*!® 1 

i. ijftma dMftmw *& J w wot to to to i 

8. bls pBl RyvtM'S xRxtlftl ?FRPI a*ai TO 1 


««J5pit*JH 


sjw5Rj*^t ■’Twra*t ftwM « «rg% ^ 


<t. wn^ft?’n^ptc^wn^^^?r , (^H i / 4 i 

1&55 : PFI (Hormone) : ^ITO 4? fts^S CT -dWHlPi^ ^ 

XTfxWRI xtWJW «fftntlf5 ^5 (JiGR ijiM^IW C%5 5 Tig TO 

fe?n c*CT ft® ftgC*W TO ^ 5TOH TO I ^nWH Pfi*S W CTO ^ ?l 

c#t *iftnw to Stomm < t)i^i^ ft? ^^tHi w*n i 
xiH< i cm^ ^flcviw-a ^pt® : ■sn^CT? ^ ^c^ih swh ^nro 

TO i >aoC5n 1*l$f$T>rfii ■sif? >ft» OTO ^WH (Growth Hormone — GH) 
<ir» «fl^TOr5 ajf^ ^fts WWR (Thyroxine Hormone — TH) I 'sn*p3 

^jftc® ui ^ <<JOlW PiaPift5 4fWH *pc<i : 

i. <>tfW^Ca|^ ^i, '** t 1l(\<1 *3 < J ! fel 5J]i^C$ ^ ^ i 

d5c^ro? ; 5inft?n^#ra^«02nf^^cswc t R^ra^ft^ i 

0. caW^TOR CRSl^TOC^^feFS^TO^I^f I 

8. STO ^CT R <l'il'5 (TtCJR RTO R?R TOI% '5HTO ^ <3 
^5R^t ^BfRl TOC® tSF^f ^Pl^l ^IRR TO i 
a. vafS ^srf^s ^qi srsiftrs ^sca t 

'b. C'llR'i ^Pf'ftl? RsW *pw i 

'q. ftPifiR ‘op* « ‘W-ura^mft? 'i 

^ri : ft&rfsR *<a’ ^ : 

1. ■5ri'o|R , t» silW l 

^ cam ftllCT ^ croi (?tto carc^Rj to 1 ctof toi to i 

o. -s|RT^ < lf? , 1R5 <3 tcg^ ®?c® 3HTOI TO I 
8. $0<HJ Xfl«lR<P ^®HI 5llW I 

(t. (?TO3 'Q >W«I'SI To l 
ftBifrR ‘c®’--iRj ®i® : 

y ®srtB ®»(C® XHTOJ TO l C®c5 CTOI ‘Os’ ^ ^5 <1®l xjtR ^ i 

y. vail^S ^JTSlfTOR TOl TO ^l'i>(.<p XTSi^S TO I 
O. ftowi) *1^ fi < MC‘*l *19.1^®! ‘Pul i 
8 . TOH CTO ’RPT51 TO l 

8. RITOlfttWTOft? ^®I®ft? *i 

: xnrotftr^iTTO : TOwfti ®irr TOn ■ ) i^(^ ^“icm fro 4ro*i cto 
^Hi cwt cBfitc*iMi(.qn»ra ®jR5i ^ tsi? i xnroiftt <wmw 

CTOlCTPI ®JPW ^ 5!lC«l TO5®1 «ll<WW >3® CTORl 4 1Jlfe° ($*fl7R 
3TO«t TOI CTORl ^Dlfet CS'HC® TO I 

XF^JSR CT xnroftl TO 5 ! ^sftt TOTO ^t*R TO toIw %I ^ coRnUt^ <wM»1 1 

’Wife® TOW ft? CSfTOlTOPI ’ITOH TO?l ’tC? '®i 

<-fi|i5ft TOR tSSTt t^TTO^ JITOR TOTO TOCJlftt TOW TO^® 5C® I 3 RW 

xnrofw toto TOffiro 5 ! r^bi sflfa ?iwa to ®ttro ^#c® c®6r tor-sir 1 ? toi 

^!^TOWRTTO <i rS'53!»fift^raTO'iRN2jf®f5fBlCl)o(3 s f®TOft s f8 l 


go f5^ ^ *<3^ 







>. 

o. 

8. 

<L 


sumfe* fl l wi l ' ll CT l'l TOTC gBP ” IBackbw ' ne> lsLJ1l ~ <l " ,|t> ' 


^T^HC/Pl^ 'ONI ~ ^ 

ivw spfi? ^ ^RTHI 2J^t ffar C#1 ’rf^t w-rw 

CUP11C515 5’SFl 5?C5 I 


« , g * R ^fc?#^C5STC55515ftt5 I „_, -ft-nn 

' «» • y^m (DryceU) *3*^ C5&3C3 ^PPWjja 5^ 

CTP1’ 5« 5*11 55 I 

4*ft r^l5 C5TW ftWl, 555*115 451 

TTimft® TST5-^P55 fepra 51W 515W ■ *n& 

ftplOJ ‘Cfft’ fst? 55d 5^15 C51CS5 5WI ^ ^ 

I C5TOS5 5WJ 455$ 5#? 59 4SW5TC5 551C51 
ini® 581 C5tefi> "'M 55C5 5TC5 I 5 #* 5C85 
-snvnu J>fa 55TC51 51CT I fop' <5515^5 $*lfi«IC*t 
^ *m 8RM1PI 5151 5t <85 5IW I 5315 
CBFeflhl 5$C5 455$ 1W 5STO55 C5t® 5!C5S l 4 
C5SIC5 55515 CB1# 5M-C5I5 5 45* 5W5 

$”#5W 55-C55* f5PTC5 5T® 555 I 

ffiq*C*T5 : # <355555^1 : >■ CW, »• ^ ^ 1 > 

■ $g* ■ cSm *l»frf : C555 *w^pp ** ^ ^!fL 

«I « win 1 ^^ 1 wra ^ |** { ^ 

OT5W««i« ■<m «sw : tm<Fe).ftw(Ni). <»"* <“«** 
csflsfl 5!?555 5t? ”11551515 (Permalloy) I 



^j^fsn^ 


RRtePT Retell 'Q -2f^% 8> 


prc?R «|uiM : 

y R^, ft$R <mc$, otiBs, cerict*?, Si*wnr ^jiR <teRw 5 ^ ^ 1 

y. dfaNER t^s Rg$ 4 ? tffe ^tS5? *nf*teT ^5[C5 ^r R^p R*fe 1 

^f. Rp f^ *iwi Rtytwi * 1^1 ^? ^ ^ 

^MK>r3 ^WIW^I W$ ^cH<*> ^Ij^H 

^rs <i>iichi ^n ^-iPh ^ 0^ 1 

viil^lC^ ^3jf^5 55C?lT5f%?I 7 T >p l 1f f I <f>^ICQ <3 ^J^RJ 

^=5% -PITC^ l 'Q I <\<$C< 

^Pl, f^ vai^tfsrw <3 ^RRWfD^f ^ arfN ^RJFt 

■* 1 % \»>rc<S R^iW)<5 Pic^ «T^ (System Loss) ^ I 

Ret? R^jc^ Pi(/S^ *1^^ <TO c to : c 5 n ^1 ?m : 

5. 5|R>Rh ^ ^gJC^ll'SrCH ^5, WR blRtW I 
y. RpW, ^I<j, ^|^c 4»!<3C^^ 'QC^H<5 l 

O. CWQ C^PIOT ftc^Sr 'ffi ^ I 

8. 3pf5 < 3 <f f^ 4! iffe^ *m c#t ^ <3 Rrcfoi ^ 1 
c^ftPVolW R^ ^tsWM 4^W I 
'b. ^5t? ^1 <Ml ^?T I 

**ttf >iiRSfe ^fS ^ 1 

^p. R^ 'Q n w Ti^) ^*Rt ‘ 5 rp*t 1 c%* R 5 ? ^ 

: ^rcyii^ R^t : c^?n 'sn^ siRtoc'B wt c^ ^ 

^IWI ^R>C<P ^ilC^lRJ R^^ ^C°1 I 
>bbb ^ftt 5 ! ^TJBJ ^StJT^ lH$&H ^lU <t l3H , f^ mw ^llt^il^ R^M 
^nRro i RR ^BRt WRwm ^ ^flhw^Ri 

vjw 'StWMM C^f5 fef Rw R^lSl^ Rt^ v 1 C^b i ^R 

<3rc?n3 vfRs© gfgfsj ^ feR oi'6?iK 5 t ^ft ^sR ^s 

<?r^5 «ir i ^rr®R ^ ^ilt^ R$tR wji <?r i ^ft%5 RR c^o^t 
(Violet), %t (Blue), (lndiga), :5 ^ (Green), (Yellow), ^Tl 

(Orange) 'Q ®11*1 (Red) ^1 • y fT$t5 ^s ^ ^ ^IR I C^Nl ^It?l, ®TH 

?ros^t ^ic°iw Rfejfo >i<coc^ c^o^t ^iiwm Rpfe ^i^cbc^ c^Pt i 
: (fflfo srrc?[Ri R^tc'R wt ct ^ ^T 

\ 5 ]^ ^cfl^t ^1 Spectrum I 

^RJ 'sn^UCSl y|^^R> #j i£R55 (RC^t I ^5RJ (R C^KRt 'Slt^JW 

^£RS ^£R5 ^ccR ^ n?tR OT c£R5 c£R5 <^c^R I CTO ^tCRl ^TH <JS53 ^IWN 
C^t, ?TO83I ^RcTR (RCT5 5JR ytr ««l C#t I CW^t ^RRI * 1 <tbW C#t 
0JRO vsm^Tt W<im ^ %R5 I TO ^1 I ^ ^PRFt ^ ^r^R5R 

ma ^rt Rf^ i ^^\°s Rt^ ^r 

^n^sR RR^r ^ i 


83. R'aiH 'Q J^«t^ 7W1>t . 1 .. 

c% ^r»ft : '5nc ? n c<w 'siurai C5 3^ *f$ ^iw <Rt5 3«fi# ^ 1 

inm'ma 4w wi ax ^ **» ^*3 ^ ™ ** 1 

^ia srat c% *tfcM c t w°i cm *ri <?i, <& 543) os ^n?n cm 

<rc?H5 1 ^ ^n?n cmoms ^t?r #!*& i ^ «w M5Ht , c% 

«n cm cim 34# i Mro* *m t?c?rst fi®t# 'WrfJ* & c *^ 

5TO tor I *fca ib-o8 *m ®?tfR ft®# cttot «r3=?mri <a gwwct ?w 

faffcs ^svfj iRR TOR l <R SRJ «t$ CMCCTflas 3PW? CM (Fraunhoffer Line) 

i c #3 34 #o$ 2 jni RRpfs 3 s n? ? n cm 3t'S3i c*tcs i 


§^5 • mfoftft ni (Multimeter) : »ilP5liii»M 3FP|5 *S ^ >iRIWJ C3W, 

tio* dW C5IC^ ifihM to 3T3 I dfe Rft SiC3Ri#3 ^ ^ I « 

TO1J 4ft ^ fcft «w raew 3^5 «<ro. c®n?55t 3M to 1 «* A' v° ^a 
M 35 l AVO ft*lfi> *tC33 [A = Ampere, V = Volt, O = Ohm) 3^3*3 ^ 1 
H | PSfll > l3 R131M5 ^ «Pfflt : i. 43133 xiPOfii^W (Analog Multimeter), 3. 
fel&B l 3 v|PD|i|l>|3 (Digital Multimeter) 
jpjRPt 3lf»WP l l 55 : 43133 3lftit>u>l<.43 43sfi> Wt 

3 iH^M l fttt a to? i fqgftfc <s& ^ W** $ *rc* 1 

3$t fs*N to R3F* «nw I f?^si5K35 wr ^ c&tw C^ai 

($m C*m 3C3f^3ra5^33l43TO1^^313;C^3CT 

zpfBlIfra CTOT5 $33 f3W3 CM3 I CSC33 $33 45 ^^33 3 13X13 CW I, V , 43t 
R^£Rt 'SIR R^fg gsgi 35 1 nipGf»u>lw 3J35f5 ^tTPTSlRlft^RfS 31E3 ’^31 55R? (I^eft 
zero type) I ^ ^ 35 ^R 45 # 1^1 ?TOICS f?5 9 HC^ 1 


rtV 


^vhum 

-vw 



1o» 



ffej : c£RM^t 5 t^ 


£f»J ^rsn^JH 


'2CT S ^ V 5T ^Tt<T?H f^BS'H 'Q 80 


f3>(Srt|«i , snPBfsrBTC?RI 5 t^ : fefefSM ^iPGftBw fenSv5 

IC (Integrated Circuit) LSIC (Large Scale Integration 
Circuit) 'QSRlHjfr 5^ ^ ^01 ^5 i ^|P6fi©lCRI *ffaj 

*tI^B WGflvb (LED) <tJ<l^j5J <F$] ^?I l 
^Hl«r>t ^lPGPii>lc^^ ^co| ^ pjU|c<t'8 Pk.«i^u^ (Selector) i ^E> ^ % 

^jc?n®R^5T ^fw-o, ^i cstq ^ th?i i 

5JC\5J^ ^T5M ^fN ^t I ftPrt Wt ^ 

fir&t? ^ 05R^, wfSrtjM (Resistance) 

*tf^n*t i&iU5 <1t^ i 

i ^ fef^Fr >nP5fS®!?i ^jiH?ir 

^ORS PililCol*? 4^ rtw CSWW??I (106Q 

wStSjw <p t^sn* t i *nra i 



feu ; *j|p5ft£|3 


88 atcaro*^ tafoga ^rtanra *s ■g^f^ 





vp^vs’sr l ^f^re : 3 . 0 ^ 

£fgt^ 

3TSRI : i ^ OO faRiB; <jfata : <to 


) 


t^j : sjtm^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

m i «w ^cya vpf zfcmfi cw sim emeu // 

^ ^ ^pfSBia ^fBoata fa? WBeatteaa 3«lMW3t fa^F ' 8 

^ : Tnrtteana : wm ’ratata at TOf '’iHiicaa *«m 

^H^g l ia a «tata MWHlf^ 4 >«IW aifttcat Rw-^MIc^ GSftstTO at?t l <SMS| at 
cgpjpi in asHRSltaa ^jsjrj « <u<ujja<»>i 51 a awj '*r^4 ’jfSa atarca 

5j<&3aitat3> ast<faa TO '»lt4$ ^faBesiia aea i 

^'s?m? afcjana ^ asHSfBs^ asw to 43*. a^Bsatta ^eatm ? stata i 
TwS^aira afl?t datura Mtta i ^wSaaira atasiaaift 4a* s^aajteaa arca cahwt 
w\ to i Sa*^ aatfoatia <j«i^ic§ra atajai afatSSta #tfea ^w to 
iM caa i fata 4pi®SRi aja^wasift 43*ar£a3jtc3aapfl «mic<im csfacat acai : 


aj<*l34lft 


aiTif*tc^»R wBaima 


Pic^a wB^arra 


ar'^'sarta 


fgai : $H ®5 ra <m$nw5 t, arcana 4a*a)'6«ajit3a at*o </jHWI 
a-HSB ta 5w5aajRt af®^ at ataafeSia af&® aa i <*$ nfcS^roM a*aa®«tc3 4$ 
at a^t ^narca a*afa® aw i tos$ 4*ft atm awtat to* 
Tfl^pt itgpps straps atca i •stwjafB RfiS aw *hm to i caaa 
asHSBnaa wj fa*i a to to, fa* aft* cs5\ to to i 

Tja^aarrcaa ajcaM : aasBaantaa a«R steamed tro ^iwitH aat toi : 
^ptrcgf&a.f^rc^T : asHSSnaa aa»t •g&gatta amia aaps a faaaa 

^ac^s 'ST-'WsifSt f^rs^t asr^ i ^■'iTcgf^^ f^rcScsra f^TC&st ^S'^rra i 

arf*5t cam : a>ifaa aja^taata anw ^afaa tauna a^Bsarta ajaro aat aa i 
srfrpt catara aa6<janca aa area Bita aat, esaBa aiaPiPi?, C3®^f5 « 
(ac&c^acaa aia^t area i 


5fST)tfR 


fafaaa ^rtataa (%bsh ^e s<t 

I^t^r farSa ; (aaia aia^ta f&capi; ^(5t « atpta asraa aai 

iiH^cCa Prt®5=i Sa aiac® fa^ico^a fat^a aaB^aita aja^ja a*at ?a i 

arta ’wft'sajta : faf®*j caMiR fac^wa acawen s afa r a aia^taat « aat 
Raacaa shi facsscaa acst ^t%a aaS'oana asca i • 

a. R5Q»«i<i at'oata cenicaUa ^stca fa^Saataa aca? 8 

<5^a : RSfriii* arsata warra^caa atajea ®^awc*M ^ S cafta t a aaat^ 
aiaaja aat ^a i affeps ^ aataa ^Scafaata aaarg a?ro i aa15 ^ptt ^Swfiata- 
W (U-235) ^a 5 # ^@ca%ia-^v 5 br (U-238) i aa lacta Zafati ^ ^ faSaSa atat 
, atar$ aaw aaatgl& atta aata ^ Jatata aa, fafs sa feafB (a^a « f^ 
a^aw’ife i ft'sfs ^ f®af5 (a^a 'stat feafS ^Swlaaw ■aaai^ca ^tat® ^ata, \5tat 
cscs 5 Jatat ^a 4 a^ ia^a aa 4 ai t^aoa afe 1 a»fe ^a 1 4 »tta aaarja «t«a 
fr*iw atw 4 a?ta ^5 *i%a aiaan « ^Sa a?ait ?rfai cat® atca 1 4 ca c^a ft&at 
(Chain reaction) at ^ta latarat a^tt ^a i 4 ROhii 4^313 ^a 8 3n*tat 'attaR 
aat® ate* 4 a^ *i^a a^aH « fa^a a^ttt ^f% c*n ?5 arca* i ( aSQainaa 4 ^ 
faowaw aat ^a ^aa (Fission) i fata atfeata ># fata est arcagcaa etaaita 
5«,aiaa ^at ^a 4 a^ ®t aaaat^ afeaa atatw ^Rg cstaa a?at aa i 
^®#ta csta fafapaitas ca to iaaaa ^at ^a ®ta ata jaSfraia faatia (Nuclear 
Reactor) at )aS#ta RQh^ i 4cai ’itaatafaai gf| atwo arfSR \4 aan ^a i ^naataRas 


"1% cac^ Rfa ^aatataa ^at aiaaja ^at 5a ’ttaatafaas ^fg 1 ^ ^5 faSDa 
lalaan taaaa to ®ta ©«,^ ^at >?a 1 ^ ®w aHla 5 t#a catarcata aatsi ata^ta 
asataai "iraai^tR^ ^ caw tagreSvnaa ajfaFata 4 ^f 5 aag ffeife caat toii : 



(fen : (a®@?na ■’twara cawimBbi (a^S^’iwa 
, itaaMfi«p top 43® Tp « c 5 as at ^ttosa ■ara 1 at -stag eiftg aasta at 1 
^ ’itcaa 1 ®®a atw -sppi^a faca ^1 a? at a^t (Core) 1 
w? fe®a at®R»ica ^ocat amaa at atfa TOat areas 1 4$ ^tanrotarc® 



8b fef mara mtarfH R'eaH 'O 


gj^f TO*tP 


SSca i Ra rcaa *w amt «rc* 1 ^ ^ ^cafcata area aqa^f W' «rc* a®* 

n as i awfira ia at cataa at3re biiwrea at aife TO*fia toj 

<m i ct i am i * 3 to to R$Ba (p'trai to RSi?R RQhim ’ifeca* a^a to caa i 


n. 


RADAR t%? <flR> fa'SlCa reTH TO? a*Rt a*aM I 8 

: at®ra laaa i£refi> mt^Ra; aa am arnicat sjareff return a$a ^ 

■(3 Ras R<fa TO am i ttuafe? RADAR *N5 Radio Detection And Ranging 

tori a?jre« aw i at®rare 4®tca as®#3 to am ca, ai®m arer && <&$ 
cal»H at ara^t aia amtcaj cafes sifemRa awjua retret a^a $*tfefe whi am i 
a^f^a mfeyt >s cas at aim R^ to am, a$Ra ?afe8j to$ to am 4ai vaaa 
TO at ®*trare astfrostca araaja to am i ^ Ratrea ^afefe s afelafa 
TOta to 4* $sa wi'Q mtfea maa asp s mtastre aatarca tors « 
faatcaa *w Ru<fe, am$a SsjiR aac® >afe ajatre aa i 

atmaaaaaro^t laTBtcacaaaaa^ifeaicasTOmfeai&TOtTO TOam : 

i. csfsre aj : >£i§ as care RR8 mfe aa at isria® aa airs 'jaaif a$ft> 
(ca aja ^afefe <3 ma^ta s Safest R^-fs amt aca) care Rfama stfespR® 

sre atca i amua aftraasua® aimfeji? ®aa aja^ia aa i 

a. 4tTO aa : >afe caaasaa ca arcarca area croret TOSpa asca i >aa ataicar 
sroa^cacassjfTOfetsTOt'Sia'tTOaa i 
o. R u fr tre aa : sife ®atre ^a^acaa to atre .^reR Rctfeas (indicator) i ^ 
TOre ^treR asna® cafifeaat cSfefe^a aRa arete to? asca i 
Rcre ire Rea at®iuaa asT&wi^t Ra^taa amt ?ret : 



feat : aratcaa asRsmi^t 

fafeg astro 5 aaaa amta to ^caa atca a^*ft ^aasf& aaa ai to R^fnw atRRatre 1 
csfro aca cafes Hgfupfe afea ^ TOsprtg apta at aa $«.aiaa to i ^ frofa^t 
auRcSat arnat ^ ama Ra#s at fa#K to at ^?ca caa i ■sttaaaiafe epical a? c«tca 
sifea'Pps iairot at sifeaafa SaaiUa at <sf^a to i Rw*ia> aa to* atcro sw*t to i 
R t^Ha* aa a?f5a TO TOrs-ca feScaa a*fia ^a^taa to i 


^TpntjH 


-sjca'sm’m fafetvfPT mtatro 1 %®h « grg% sh 


a. TOfl>2a^rfe^gw-4«af 5 R-^aaTOl^?catafef? 8 

^sa : ^a^tfro gta-^ vsa faa->aa aro : ^ faa Rfet ^a^fro atcaa atca 
'©'®)a f*R ^ to Z^ijiRkp amcasRamarnt^a i toR 5jtcac«m arnica ^§)a 
RrR to facaa atw a?f?? sttca* i ^ht Rrcaa to am toti mt^ faa 
(Earth Pin) i mtf^ at a^catwa atajea ^ 'S'Shi faa to ^ faac^ lagm 
Rac^WTO^raRtm care aam^i area i 

TOfere atfejasatcas ^Sla Rr -^5 am ^ Rr ^ am mcaas cafe Rataa 
^5tca aaaam to i ^a^feas *fl> atfe& ?sata astaat cares vsa fea 
^a^tfro aaatfere a^t to i Rcsofea^Ja^jfe^ atcaaaaafeaaaiaTOacat : 



fen : \5-Pia ^(.«i-pUj<p «na 


cata (Resistance) : ^fea Siam atca tcaa§rea sjam i retret afaamrea aai 
Rea ^caaSa lag faro care faroa Rre ^ara aaa alaamrea ar at^ca mg. 
aaat^fa aica R?ac^ fe3 sa i toi am afe atatstra ?a ara° tsfe^jam laf^s ^a i 
afeamrea a4a» cam are i ^sat? to am ca, afeamrea ca acsR to am 
aaifeca^sfe^aamlaf^s^a^tre cataare i 

arwn : ss^aa^a i = Xcareatsatara,RRI^iaawra r = -^ 

K I 

afem RRI tsiaatatra return alaamrea <a? sttrea fa«a at^i s siatc^a mytre 

atat ^ ^taatatra ^ afeamrea cata afaata amt ^a i 

<aro : catcaa atro s^a i ^ Siam scaat (Q) amt ^fes amt aa i a® atrea 

cata afema amm to feretsaa (K Q) amt caatsaa (M £2) area* aiaara amt aa i 

«. cafCa ft?5ia»f<icaa mtw am at«Rsj fet? 8 

®®a : ®fe«, caft>a (Electric Motor) : ®fe«taiD ®tcaa ®aa cataas crecma 
«t®tare asms? atfeta 2®ta acaca ^agtfere caf&a at ®fes, catSa i aire RtBatfe® 
to am arerca; ca ®fe*t aa ^fe«, afere arfsre atfere aiat^la® asca ®tre 
^agjfeas cai?a at ®fe«t cai^a are i ®fe^ cai?a ^ staacaa; to- (as) fefe 
cafSa, (a) ajfe cafSa i 



s 2 ffj 


8b- t^'eaH 'Q ■gfS^ 

55 i^nwBH^r® i 

^tss? fcsfii ^ 55 i 

8 . 3 pf ; ^si^t 'srsrsrt ^spjt ^raT 3 r*i 1 


fllt^n a s ?nc5 ^stfo. CTlbC^ra *rt4*j : 


* 1 LDvi 3 l ir lN'« 1 l^ ^ 

3ji*w4ra 


i. 3(?®1 

C5 3na? 355PI * 1 ^ ^ 

pra fW 5 ) f^55C^ ^ 

fsrsr? 5i*fraf?r® ^n to ^rc5s 
5i*ng<w?i5w'i s ^^ ? ' 1 

( 7 J ^ vof^^ *ira*(.4 

51(35! '“I%C® 5i , ll'«(5!6 5R3 
'35K55 C5f65 51 v ®(^< 

C5IB5 51?! 1 


TOn?i ^aro 

5Sd ^5(1 'TOI3 ^nt^fi 
* 1 % 51 ^s, SvflgFft < lRft>R> <3 
2J5P1 ?C5C55l' , t < l‘4lW 1 

^«, 5 lfl ^55 ®55 C6155S 

CTOI5 ST5T5C55 5TC®? ®Tlto 
C5f&5 1 

0 . swtacow 

3m4ra tiito'I® ^ stm- i. 

51 'aiiwiD ^i ^*1 ^ 
3r»ijrtt5 5 . %5i^t ^1 tocii% 
51 ^ < i^i®53w4ri 1 

'S(^«, C5fB5 ^ S)5>f5 i. (iPl 

05165 5. <aPr CTT65 

8.^TTO 

ij5tj5TC3 >1<l<l^R. 

JpTip^ra 5I5TO TO1 ^ 1 

C^O cfl6 l<tg)fo5 535lfW5 

f5^«, 555515 ^5U5 5I55F5 55 l 

Q. 

5m-5TfW5 TO<t<ll^ 

^5^5 515^5 5? 1 

£jgjfo5s *1151, 5TI, C5lPlt ft5 

^\5#U5 '5^, C5l65 5)5^® 55 1 


«, ^ 5^*1 'srrRm nfprzm ^tt&us *iR<i w -sftRn 5 Tt 5 n 5 ^ i <* 

- ^rmr^m ^Tggyggy 1 %f^gm ^ro?^cg ^c^sr^- 

imv ifitofc 5*515 *r && 

otr , <& d«ft (ado m**\'*fc *mn c,rc ^2 

.HNo t^ ra 53 mfas 5i '5 hjh ^ircm tvp Mw ^ ^ ^ ^ 

?m 55 feliiBM snSB^s cm am *a, 5 t ^ ^Pf 3 

fefefBlcl ^f<PT*t l 


/•Wf/W 3 3 f 2 |/ 3 i-^ 


*j*j >f5rt*fR ^Tt'fRt^t f^SaH <3 <2j^f^» 8& 


33 s mm fb0i)5i <aowi*i*t fife^i^ <MvbfiJiM4 c^iwi $,c°ii : 



ffeu : 'aUHI«t > 1 (#£$ fif'Srt>1 c 1 ^RPT ffell 

vsrnm $p& RjfS?t>M ^\C^ 6 $ sffSRrrf^ ft?Wi*t : 

i. START ^TTC^f *im ftC3 ^ I 


]p$ f^HFr ■'sqmSt c?rf$r$rc<j #fs -<i^rSt gsEict srsjtsr ^j*jtft *iR<^ 
<PC3 <^W R^li| c t ^v5ftt> | y£\ ■SjfaRII 'anjl^'bfM t>«1CSi> I 

O. Cdfo$fW 3 pF 5 <j$H|R *TO 3 V^ HW^ ^jH!*N ^sC ^5 feift | 

8 . WIm*HI° 1 ^jhlPiWH (Comparator) *1lfi0J RWW 'SIJHW ^jjf ftlHJM 

V A ^ V^ C$ ^IHl l *FoW *$3 Aax<V a 55 1 5\5^ c t ^555151555 5fl66^jt> 
<Jf5 HIGH l 5(15 6l5>l6| 5C5 5W!«W TO LOW l 455 <a^T *f<fol 4 555 

v ax * V A 2115 TOH ’WW 55 45* (?) 555 ^H1 <I5i ^C5 fe 5I5IM«MM 5lJlf*pR5I5 
5BH5®I (Jf5 C5 V A «1H ^IR V^ ^ fifeUW ?ltl?ia ^TSfJcU I CT JTO V«c >W lifitGM 
^^^51^’T^V A 45^%W^Tr^2FH^IT55 I 
>if5iw 'ii^ 'Jijww'i RjfstUpi ’!K5 5 C3 ^nw 3iw ^sr^ 

5WI«l5TOJFISJttR^C5 I 

*t. ic-<45 ^ e far i q 

^55 : ffifcs rc' fr g <JT IC : ^nf^B ^ 1 IC ^PTI ^ 5R 5 !? w^JjPi^ 

^nf^B *nc$ ^ ^ 5 , 3 f? , i ^ > 5 ^ ^g ^-’#?i 5 ^ fe*! fern 

■sifeira ^ 5 a, *irat ^^hi«iw ^ fe*f? ^*i 1 ■iwfB 3 #^ 

53t5?*t OTSR C3I555, «1RRS, 'SIC5F5, SlwIsHS?! ?M)lfn i£R5 ^3-n"C<JM 
*iR5fB ’fg ’fTICT!® f5CTM «ni3P, ^5 ^ ^£Rsf& ^ ^< 53 ^ «p|4l«q^ 3f>p|g 
*nra 1 wt ^ ^5 1 

1C^ ■2f c n^t : ic *1^ ^psra vsfit 5 l? 1 B <1^ 5 DIC 5 1 *wt : 

^5. 3JP#ri^5 (Monolithic) ^1. < 1l'» c il f^Tl (Thin Film) *1^1^; 

«t. ft®5 (Thick Film) ’Rfife; (Hybrid) ^1 3 I?^ l 




ao arcanra’R fcfitvaR ?tt*mt«t Iwm o 




^ *i7#ifa* *r&fc Wi s ^ ' ^ m °- 13 ’ rai ^ 5 1C ^ ^ 

m i W I H I TOI 3C3 i HWlfilfi® (Monolithic) *MiI® SPfl <?I*ITC?t ^ 

>*Rt viltRl "SIC**! 3 RPIM >9®fi> *ll®'tl ^1 'OOTlW? (Wii fer) ^ 1 

i 1 ic2®fia qmOTitoM : 

L p-rr$iiS ?®fi : IC fcsfta v# sm ‘Jt’t i ffea- «i « »t «a wto ^Jss 


0MCTI | viR# ^rai 'Q CTT6T (CW 25 cm «W « 2.5 cm ^) P W*l 
3T® t? «1 GHGR (200pm) <301^ (Wafer) CZ& CTOT TO 1 4 
’GUWMC® *il^|(6 (Substrate), TO '0*15 IC >99 fi^d £®fi ^ ^ 1 



fiat : ictefifa 1^3 *9*1 
iL v«jpfpnf%nrm (Epitaxial) TO £®fi : fi^fi ‘HW PtPhH *RPn*( « *N» CTO# 
ftfSft *RPiq mro fiep ^*3 <3tRFTCTO $TO to TOlfi® TOT TO I TO W1 n- 

u$*i qifr i fifi i ffr to# *n®«n to 'aawiMRi wt to i 4 *n^ 5 n (10pm) 

v5jRRI c tW v£jpf5nfTOl*t (Epitaxial) TOTOI iffen (^) 4 TO i 
ill. ^5f^S (Insulated) : vaf^f&nf^tM ^C5?t iJW ^ ^TXT?t ^ 

®ft-TOlfeS5 (SiOJ TO# < fS*H TO (1pm) vtlfiBllfilTO <sc<l<t $*IH ^HTOlTO I 

iv. ^fCl (Etching) : *tMc 3 |B $* 1 RH £®fiiJ C^IWI ^R wHIHIfl ^ 

<^ [ #3 ’I'fct'Sl® 'SfSlfi® SC9 ®#1 TO l TO® etching TOT I >flfR TO 
^ vilfifSjlfTOH TO TO I <*f 5 T S RS fif^ ?®fi TOT TO 1 

v. M* : TO*t? < 30 OT 3 W fif ®3 ’JP Wl 'SPt TO! TO I TO®R# ’p qytEPfe TCS 

fi*| (Chip) TO l «lf®# to IC <TO® I TOP? TOCT! ^ *m 1®*l TOTO1C3 TOP 

^nw ’£'5^ t sim ^i6i<i -srs ^sc?t ft<t«a?nTOP c^c5 'sn^iFfT ^ar "roi i 

*. crofi w5t^'5i'nTOt-»mt? TO^ZtotiScgRTOR i ^ « 

^35 : -pHS'SH cm## C3#fi®m : Ph$m ®J® 5 ® crofit® ^WR® 

tot> ^TFt ^WTOltJRI i ’Ml- 

i. fiWR CTOfi ?1 siWfiF? (3TJlfi (Main or Primary Memory) 

*. BRITOS ?t C*fM C^wfi (Auxiliary or Secondary Memory) 
vs. Wt CTOfi (Cache Memory) 


3W1<H «IOT»M’5T fiffiviPT 5 TT*tnt e t fir®H 'G <t)> 

fitj vipi# ^Rt ^ntjjcsi <>H®i3iw< crofiit o^sm cr^ipit to^ii : 
cwfivi Z’tfiftl : crofiit fice TOt to^it : 


CT5# 


aWH crofi 


^5jtl4 (?wfi 


| glTOi c?ra *iT5»n *pfi | ^wtorli cElre | 


i. 


1 


^JT*t Orffo 


RAM ROM 




V 4r 


MROM 

DRAM 

SRAM 


-£> PROM 

-> EPROM 

\f ^ 

\r ' \ ^ ^ 

SDRAM ADRAM 

SSRAM 

ASRAM 

-> EEPROM 

> 

f 


L> FLASH ROM 

*Jr > 

f \f 

Fast Page EDO 

EBDO | 



cSt^p dM 


G5fa*P 


Jffi t 


3.1^ 


-> ^UT» ffey 


aWR^TyU c*Plfi : a«R csrafi? ^ig^KTINJ 4CU^ltJ TO 5 !! fisRS*! : 
i. ^H^Sl^TOR TO^^tli^lfiltto? >9^ W^RHRS CsrafiTOSSlMR 
crofic® w?i v9CT <pFHStMw <pw i 
*. <P?i ®c?i Ito «WH CJPlfius ®s|J *ro l 

0. 2|CTO^^TOl^^W , TO^aWH(?rato®^^W<3®l , lk^^5^TOl 
8. aWR C»)Wfi 'iiW^WT 'J±j ‘Jij ^(® c<Pl») PlCtl l 

d. «t»Hv5S ra CT C®RR1 R*#S?JJKS ®?IU5 apfW V^ 5p#TOTR# 
■R5BR5 crof? 5C® SWR C5RfiC® to ®IP1C® TO I 

PTH CTWfi : 3RPI® CiPlfi'sJ ^cg^tWRI <PCTO# ?#fSj ^PTl fi^’l : 

1. <»Hi5to fife^ ®<u ^ilteiw Rtimro wti crofioM ?r^i toi to i 

*. am$ «WH orofro ram/rom-> 9 fi^i (?wi m R ®lt 5 ^ 5 i ^ <?tto 

«mj r^JTO 5 crofi aiwi^H to i 

vs. fi^«. w\ erftR TOi TOWG RTO1® CTOfi? ®WJ C®ICTT W1JT TO 

R! 3T gt? *TB1 ^ I 

8. W5R 5 CTOfi? TO®! ’’TO®! aWR Cil»lfi<t ^'tMl W C#t I 

d. 51TOR 5 crofi? aflTOt® 5 ? 'Sicto 5 c^fii vTO? fi®i *i^r rtow croiro ^ro to 5 ®, i 




i3f*t4PT ' 5 rt3l3 , *f R'oiH 'Q «2p5[f^ 




3 itt C 33 f% : 353*1 &w\i< fciPfftwif Rswt*i : 

y 3JT*t otR RRi^$ 43 *130503 R30l> 303 I 

35JT*t (X^fa *131*113 ^(§044210*1*1033 *m 3J33i$ 33 I 
O. 3 s H*t C33R C3 Rt%13 31335 1 J5$3 C33f3 $$Rt> R03 *tf$$ I 
8. 4 C33f3 *130503 J?$*t1$ *P*1ji} I 
<2\ 35J1*1 C33f33 W'fWI 330503 33 I 

3. <2lWTft^$m^ I <t 

^53 : 3H$5l3 $RJHJ $C*135R3I 3033 30$t $R?3J 3Rr3 C3^& (Logic Gate) 
33303 *tR$ I 4&t<3 0333 3t4 15© 3R?C33 $33 31$? 303 o Offf) 43* > (43), 
3ft 3 % 3$J 3 f33Tl, f3jJ0$3 $*lf^f$ 3 I 3TO 3313 4 *13if$03 303 

3T§3lft (Binary) *13if$ I 031© C3t© 3T*(C33 3]F5fl3 33133 ^131 3130*1 <3 

3HS&13 $13 43© $131^ 031031 31 I 3H$5l3 031031 C33*l $13 Rsp? 31&3 35R1 
31 o3f i R03ft$f3 I 31013 $13t C313lt ^11313 3RC33 ^BrRJ 3^3 l 3H$Bl303 $13 
RSP? C31333J $1313 Rtff*t 2RT033 $RT RRfc R33 ^[3Tf 3135$ ’W, 3*f, 
*1*03$ $$flR3 RhJW$ 5TO 0211313 I 3J35$ 1 W, 3*f, *1*03$ 43* 4^FT1 f33It033 
R33 ftfaCfl 43 30* 331 53 G2fl5fl033 $13t 1 3H$t>I303 Rflfa 331033 WV 

3J35$ $13103$ G2RS11033 $t3t 33t 53 I 

Rf%ff ^033 C2H31033 $13T : y*8£ 313 0303 S3 5 303 4 3^3 3033*t$ G2fl3}lfi* 
*1jl»C3^ 3 $t3t 'ailfijvo §03 0^ l 4 333 $13103 '&rf*f§J ^3lSt 315© $3 (Level) 31 
vSfSRJ (Generation) 4 $13 3531 313 1 Rob Rl'cjj <3W3 02H3lf3\ $1313 313 0331 §031 : 
y 2133 2fSR[ 3 3f? 08*3103*13 $13t (b&8C) : C3f*R $131 (Machine Language) 
§. R§R 2J8^ 31 0303$ 0^310333 $131 (ic^o) : ^jlC*nl*t $131 (Assembly Language) 
$. $ft3 21^1 3 31$ 08*310333 $131 (>&$o) : $ B 5$3 3 §l§c3t$3 (High Level) $131 1 
8. 5^5§f <2f5RI 3 (jM C$Rt03*R $13 (bkHo) : $lf$ $*5$3 3 C$R 3? OfTO^ 
(Very High Level) $131 l 

<t. 333 49] 3 R33 0MM13 $131 (^Vo) : 3$lR3 3 3133®! (Natural) 33 I 
$0^3, C#R $13 * ^#1 $1303 <?n 0^0$^ 3 Rs$033 $13 3P1I 4 # 
$1303 03 03^1 $13 333 3133 4003 303 3H$Bl033 $13 (o O ^ t$f$3 
3?3R $13) f3®3 43 3T331R I 33]RC3 $^$3 3 3? 03$^1 $13 3T3CPf3 
3RR$ ^t03% $133 3333lR l 

3. ^$ 13 0 3$ fa? f*$ r C 3 ^ $13 0 3t? 33 33 33? <t 

$$3 : $*5|<m£ 3^53 *[4 3^ ^03 International Network 3 3T$^frf$3 
03B$3$ I ^13 031*13 0313030^13 03^O3<£ f3?1 3^ $ok^ ^130^ 1 

3IC^t 3 ^fRR f303!Rl 3^03 ^1303T> 303 03©$^ \l4<\ 03^<33l¥ (Network of 
Networks) I LAN, MAN, WAN, ISDN ^t03N Ro^l 4t $n$^rlf$3 

03B'Q30^5l 3303 ‘'jRfR 03 (3103 2HC$ 031303M 331 ^^3 I 




££3*13^ RfRvOT '^n3T3 c t l3$fSH <3 filers? Cho 


^13303$ (ARPANET) 3033 43f& 3f^3 3^f33 ^0333 2108^ 0303 
^1303053 03 l ^ffRpT3I^H 3P! ^1^3 2lf$331 f3$10^3 43^ ^t0333 
2l0®f0!f3 ^1*1 %3^f 03 030*13 $13R f^gR ^ Tl ^ ^ O^ ^#31^33 3H$$I3 
036<331O^3 33103 303 l 30^ Rfe^ (R603t03R 303J 3J3fW3 

$*3031^t f&ftRl/ ^Rl (TCP/IP : Transmission Control Protocol/ Internet 
Protocol) C2flCu|3>«1 $^13033 303 ^13036 *f^ 3^ ^3 | 

^%T303$ ^0313 f35$T03 33 33 33 : 

^1303$ 30313 3^i 3313 S?3J 03 (31031 <3033 O^f^^T^S? 3313 33 Rcb3 R33 

$^3lft 33033 Rc$ 303 : 

y 21303 03 Web Page fi> 03H1 3030^ $1 33i 330$ '^03 1 45?3J Web page-43 
M $3033 $13R03 4R (x) 31^03 &3 303 Web Pageft 3^i 330$ 303 I 
W31 Web page-43 File Option 0303 Exit 3f Close RlwB 330$ 303 I E- 
mail <3033 331 31303 ^1103 Sign Out 3 Log Out 303 Ro$ 303 1 
3. 3P3$6|3 %033 $13R03 ^130^03 Rob 03?<33T^ ^031033 03 $JI^333lB 30303 
$T0$ %3 303 Connect to $^0$lR Maximize 330$ 303 43^ $1333 
Disconnect (FI31 3t503 &3 303 ^1303® 0303 ^R0313 Rf^ 30$ 303 I 
$. Connect to $1*1133 3^f6 333 3»Rl$5l033 ^f33 3C$1 303 Minimize 303 

3103 $33 f$33l038 30$ 303 ^ 3f30$ $133 &3 330$ 303 43® $1333 
Disconnect 31$03 &3 3^30$ 303 I 

3. R$T03 ^-05^3 053333*1? R$103 ^-051^3 3^13103 43^ R$T03^-O^ C3l3t 3t03? 
$$3 : $-C3$3 Cb$ 3^313 R33 : ^-03^3 4030^ f33l $1 053 35313 R33t5031 
Rob 3103 3103 $3^133 331 3031 : 

t-c3^3 053 3313 §Hj 21303^ ^1303© ^1^0313 $1^[ 330$ 303 I 
3. Internet Explorer ^1331 Mozilla Firefox f353t ^rj C3HR1 Web Browser 
3I33I3 3^03 ^1303^ 4CS0>i E-mail 31$I033 f^3Hl Rl03 (?$ E-mail ^1^033 
Login page 4 030$ 303 1 

$. Login page 4 5-C3?°i 3J33f33lft Ro^t 3 Email Account ID 43° Passward 
303 Login 3tB03 1^3 330*1 Mail Server 4 2f03*t 330$ ^I303H 1 
8. Mail Server 4 RoSr3 E-mail Page 4 0333 Mail 407T03 $|R|31 

^13103 mm 3103 I 4t Mail $lRl31 0303 03 031031 ^-03^13 $33 §3 
303 ^®sf*fl 03^ 053 3313103 I 

^-03^3 3^13 R33 : ^-03^*1 3$13 WW Mail Server 4 Login 303 Inbox 4 
tsM 5 330*1 $113$ E-mail '©0*113 43R $lRl$l 2Rpj$ 33 I 433 433 Mail-43 
$lRr31 0303 03 C31031 43f5 03^033 $^13 330*1 43ft> Page 4 3sf3§ 

C^*lH5 <30*R 33 I 4313 2Rf*l$ Mail R 3$1 313 <3 ^0®33C$1 Reply 331 313 I 


<2-8 aftTFR?*’! fafaffR RIMT^ ftiwH *3 


s£}RRt*tR 


CRTTO? fRTO : $-CR$R CW to?R vSiRJ Mail Server 4 Login ???1? ’l? 
Inbox 4 fa? 5 ?RH?T C? ^-CRfaTOTO? UlPl?? SJ'rPfe TOI CRTOTO? ?R*nPt 
^ Check Box^i^CFP^lisP^fasf^l^ *-Ofcfc 
Select TO? TO l 4RR >5? ffatfl ?*?T ^{TO® TOR CR^R 'olPwl* ^TO? 

Delete ?faR Ijfa ???£R R?f?J8 Mail fa '®ll*H>l CTO® ®TO Inbox CTO? 5 ^ TO I 

jo.TO. Winiax sfgfe fa? Facebook account CRH? TOifa R*fa < ^ 5 *^ 1 4 

: Wimax R^ifa? lt?1 TO< TORI Worldwide Interoperability for 
Microwave Access TO<fa fa*?Tt^ R1$UF1TOTO5 ®?* ^13? RTRRR 
P l fiVTOTO ] RTOfa I Wimax TORI 4?? 3??? CGPiMIMICTO SKfatTOT TO Rt*TOR 
faSfc <3 t^lfTO fRTOR ’T’ff CRhiVi ^•ol'flcH'G '0|j|-4>(L J 1-H TOl TO I 
<v&|R R Wimax-4? TSH*flCSI RltflTO 40 Mbit/s C?0> $5l*(.»fa TOJITORR TO! ’TO 
TOl Rt TFFF 802.16m TO1 RRfa® I TO SnJlsWB TOJT?R?IR fe’ PSjf? 

1 Gbit/s 4 ???tR*?TO??CR TOTRI TO1 TOW l TORI Wimax 2F$&& TO1 

^1 4GRT Fourth Generation '3TOCRR cSfR^ftSfRCTOR cGTOHtRfa l 30 metre 
(TO 100-foot) 4RT??!? Wi-Fi Local Area Network TOTO ??R Wimax ’fofl 
SRR TO1 TO l Wimax Forum TOR 3*(faf?TOR? TO^5 Rsflta Wimax 3#? 
RRj^ *5il'®l^ I5 <p <t>w Rltf i 
Facebook Account CR1R1? TOifa : 

Facebook 4 Account *pC® TOR fasiRfa® TOffitRI ^pT3 c 1 TOC® 55 : 

>. 3TOS $G1?mI 5 JlS'Silt?? Address bar-4 www.facebook.com fa? Enter fa® TO? I 
CTO^CTO Home Page 'TORR TOR ®H TO“t Sign Up TO I Sign 
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Up 4 Ufa TOC5 ®E? I 

8. TOIR'ff Page 4 faTO CR?R 44>l® : 5 TO?*t TO? Friend ^ CR?t CTO® TO? 
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io. < Information Technology ?TO® fa ff«? TCPAP Protocol Suit 

: Information Technology ?t ®TOaPg% : Information Technology, or 
IT, is the study, design, creation, utilization, support and management ol 




f?fav4R fWH -a ai^ <?g 

computer-based information system, especially software applications and 

computer hardware. TORI? TOflsrgfa? TORT R®R ?C?C5 : Information 
Technology is the development, installation and implementation of com puter 
system and application. tfa?CR5f®ffa faflC? 5 !? Wikipedia*? R^sl TO^Ilft : 
Information Technology (IT) is the acquisition, processing, storage and 
dissemination of vocal, pictorial, textual and numberical information by a 
microelectronics based combination of computing and telecommunication. 
T}*F5 S5«nsr#? 4??fa RRfifa from i ??H®i>i? 'stitrrr 

d g(*14-lR5fi( . TO R srgfe 'Q TORIRT S^® 5 ? <1?TOC3? R1TOC? 

?^TOR ®«52{^?? l 

TCP/IP Protocal Suite : The TCP/IP protocol architecture is a result of 
protocol research and development conducted on the experimental packet- 
switched network, ARPANET, funded by the Defense Advanced Research 
Project Agency (DARPA) of USA. and is generally referred to as the TCP/IP 
protocol suite. This protocol suite consists of a large collection of protocols that 
have been issued as internet standards by the Internet Architecture Board (IB A). 
The TCP/IP Layers : The TCP/IP model organizes the communication task 
into five relatively independent layers : 

1. Physical layer, 2. Physical access layer, 3. Internet layer, 4. Host-to-host, or 
transport layer, 5. Application layer 

The Physical Layer : The physical layer covers the physical interface 
between a data transmission device (e.g, workstation, computer) and a 
transmission medium or network. 

The Network Access Layer : The network access layer is concerned with 
the exchange of data between end system (server, workstation etc) and the 
network to which it is attached. The specific software used at this layer 
depends on the type of netwerk to be used; different standards have been 
developed for circuit switching, packet switching (e.g., frame relay), LANs 
(e.g. Ethernet) and others. 

The Internet Layer : The internet protocol (TP) is used at this layer to 
provide the routing function accross multiple networks. 

Host-to-host or Traasport Layer : The mechanisms for providing relibility 
are essentially independent of the nature of the applications. Thus, it makes 
sense to collect those mechanisms in a common to as the host-to -host layer, 
or transport layer. 

The Application Layer : The application layer contains the logic needed to 
support the various user applications. For each different type of application, such 
as file transfer, a separate module is needed that is peculiar to that application. 
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vSo ^ST f<qf><<£PT ; 3 . 0 ^ J 

' 3 rt*cni c t l^soH 

man : i m6t >oo fofaS; < yfsTR : <to 

[gtmj ; 3X0/3 &33 4*K* - 

I SlU5ff> 3X0/3 VT3 3X0/3 C*t3 3fX3 PW&I 3&K$ \] ^ 

y m. WI-te'R '311#* a$at t*R i fifsiN mnR C3, ^m-R’StW-l ^Wat?#® ^5 I 8 
S 33 ; TOH -RftintMn mt#m ^T5B5t : <71 ftfaRira CmtCRT a®t (m% 

pam m mtna) $M 23 S|RH men ®tcm mina 43 ° <71 f^3RTRI C 3 >lc*l 

3 TO f # mm (m'j, anarj, iftm at , sira=T) acnj^ mna ascn ®tcm fmsnna ma 
<?pr- mma atawcSa mc«i fittm iafen men fern ai«icmo 'Q mma i 

CuS0 4 + Zn -> Cu + ZnS0 4 

4 mca Zn aam^ # %a?R 3 RR men Zn 2+ mtnca *# 1 ® I 

Zn -» Zn 2+ + 2 e ” m«te, fe?m 45 Wt acftS I 
*5nma, Cu 2 * mtna ^ $ca!H -*R*t men Cu 4 afaa® awe? I 
Cu 2+ + 2e - -*Cu 4aft«,®m3 13*133 acCO i 

:j 5 ntimia 3 -fm 5 ia 3 3 ams,R? 3 $® 33 l 

sf. 3 jf%>ma fasten 55 ft mn? sifamfan atmcm fa»ita ^eaa a^a®! R*fn mm mn? 8 
S^a : carnm §«a catem ^58 am nfa tjaaff cmtem mmea mm caen $«caa mtes 
faca mtca ® 3 R ^3 3 #a < 7 J TpRlI^ 55 ®tem £ acaa sjfem# m*t 1 CmtCFttaa 
Cania aira o.J Caen*® Ran < 2 |t®ta nfecs ®t 3 ®l»£|# Caft® 3 tn I ® 1 ? ^ 
SlfejflR caiata SRI Stl®*MC®n ^ 45 R 3 C® 33 < 7 R £ aeaa m*j?f® ®ien can 
' 5 ' 3 ?ira anan^ ajf'S^Pl'i am ama C'tiftn l 
stfemifan awcm ^a am*? ^eaa a# aila®t R 4 n mat inn i 
cnnp^ nffi ®««|^ ct 5 * 11 ^ ^ < 7 tw ajfevPi's ^ fow ^nw artw#< 
ctHi nra 1 ^nr « <?^ TO aifi^P c.*ihm ^wn siri 

nt^? (Stop watch) ^iwi Wn nsm nra i 

i|W nsfil, ^t 9 !? 9 1'®ln'il = h 

■*t 5 tf^ 9 gnsm , aaife 5 fli^ c“tHra nnjnff iran = t 

*|i?<t?5 5 l% = v 

<asp^ -»pt %« 9 g ^'am? •ra < jci a)R>«pRi's np C 3 r»ra 4 ic^ fro 
(?RS 5 2 h ^ 3 ^ ' 5 (fe 3 F 5 } <pw 1 

'aiN3i ®i(h, 'j 3'5 = x ifnn 
.-. 2h = vXt=>h= ^f 1 

^ 5 ^, v 'Q t- 4 <t nw f^fn 3 sc? 'Q 9 ici? i# 3 Rtw fc 9 !? ’i«l 3 'oi 9 tt'ont mtn i 
^t 9 !? ’f§Rr 5 T 16.6 fnUicnn nsn nj?i ai(\o<wP(«i^ 4 9 i 5 l' , filu 1 



aft 3T5n<T^ 


fnf5^«iPt ^n*fTa c f R«aH <3 at^f^ 


5 t. ^n^ 9 tt^?^n^ 5 Tc 9 i?«m'Q^mot»rtn 4 nnR» i Ri 8 

^g? ; af n r g iH 3^5 in^TKas < 7 t 9 t?^i 9 t aicnm n^n ^n a® cspnn nt 

wti i wean nm ^*rafB ^jntn wft nn i 

9 #»tnra cgw n^n ^n Pic^iPi^ ospnn i wnan srf 
^'OTT 3 tsnpra nt’tcns vbinit^iPw fispn? i ^ nt 9 ! 

■afl'S|R < P«IC3 i^o/bro I 

nosn nt 9 ! 3fi«il3t4<j croi cnPt b^o/bro-^ c#t *4Ri nK^lSl 

^ ^»R ^ njfet <r 3 W nt ^ 9 1 wc 5 ; t*r nw *rat ^ i 

n)^ 9 ll'flC.t'i"lW3 *t , #H 

<p. -5^51 enw nwm c 9 ^ <3 nrc® nM ^snt i 

n. in«n< 7 nni,^<^<^nRn,^ 3 ^ 3 Rn,^t^,%^ s t, 5S[ ?^^^' Q?I ti 
<i. man, mu ■‘itnacsi mrnms, me® m 9 # i 

n. 9 wviiv 9 1 

«. mRH a 0 R, maRo asiemj imn cnc® men i 

5 ^ 3 ' 6 *bie 9 Rt mimt 

m. mm in'?! S*^ ^• 3 >t>i 9 i anme^i i 
at. mltera 'Q3R cm® emm i 

3t. atf®, $cmt ® ^am^i cm® emm i 

n. rnitmcmr^t mi^tn anmn cate^t i 
®. mRnfa® ®tme 3 l 5 m atime 5 ! i 

®. mftm irmi st»jR«3i c t can?t i 

m Anthrax 1^? m <3nc»tnt5a^,Rmra «aif®emnm« , ie¥m?Pwm i fmRR i 8 

: mjKgrm : mjHsirm ^amf? ^ m 5 *?, mn m< coat m mnm i miRarm 
'at i ^HOS-a mltcn mtem msn ^® ^ftt t?am catem? w® ^ mtemt msim? 6 ! mne^ i 
mt t «ta i mcm ms?tm ®®mt cma mn ^ni rningtm ^fi® Badiius mthmeis mnm ms 

®| | fl ®3 Gram(+) ^ mn% ^ 3 ^ 31 ^ 4(11 3 Jt 4 CBl 3 m Wf\ amR’tsn (aR 8 , 

mam <am c®< 5 i) iami 5 mntmm a^wm cma, m mmmtR®t « mme 5 ®m 5 tn rntma 
mjcmj mm amm? ^)®e?t ae? i 

Sam : Bacillus anthracis-4H C^fR m #mg®^T3 mf^ I atl^e® 4$ 

3 H 3 ‘c 5 fm ar 3 canroemt l^em anmc® men 4 m ®t menm mam 9 t%« m® 
men i mea < 7 imm amfmmo ewt— am, c®^t, maa $®nfm ^te®!# ma rn-amn 
aanam^4 i?atnmmmi3Fi®nn < 

fmjm : mran® amfma« mm^, rnm^t stfasmtsirnmna « at?a rni^tn aem mm 
# 5 ® «ncm ®im ^ ammt 4 emea rniam® ^n i affet emtem mfStc^tn mmea, 
ara-mstean mmea, 4 m# attmaman mmemo aRcan aften mjRatm entean 
#m^ ?f^en m$c® men i ^esrm, mnmi® amfaaun amaR arac^f m catcma 
fnf®g nman m^ar^t, n^t-gm an% mma 4 cma ar^em at^enn acm ^®te® aten i 
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sj^PTOPR 


csuf^rtw ppi% : snaps rpiIprto p 1 ® s*® psp toIBes *p® cpres top ^ 
^ eNtj pt-pE fen r§wp pries to dpipi RPifpRsp prtoeprr, wft 
^ toto phBip rer srt^s, stop to <3 toes am piptop ppc® to p □ 
^naps toipi? rer rer PpB^ rs tortosier fREP Rwra% pjp?^ ajro 
^cs to □ snnsrs stfrotEP? brj tos « to^epp bhi p#p? toIqPh sntws 
topw awt sjispPr fro $ cam cro ^ Rtroi ^ ^ «n5pf^ fRE® sep i 


<8. cRUSElffcULoad Shedding) ^PWlETOftft 8 

$3P : CRlTORfet. (Load Shedding) : CPTO! TOW ^NlpP fP^R ppp PI*. fpffe TO 
(71 ijfl ^5, ^TOEP* (?nwrf®“ (Load Shedding) PER i RtPlP'F® t>lRiM , J®Hra 

*1W9R1 CMPTOIP $PTOR RTO51 TO TO (Wlfet (Load Shedding) TO 1 

p^rtoer toir, priri, toIpp fp®p*ife, pncife, c®r s CTfaife we* fP5rc$<.TOTO 

TOI TO I aiTOStS TOPPtP PiTOJW ( 3P s fi' TOPPt'lfpP' fPaKSPTO PtaPl!M*ifa TOW I 


^ to%br, riTO$!ebr « toi^t siB-towTOsp RftPH ft? pupwer ^ftt 
rs$-srajfcs ^ftp torwsert 1% ft? 

iSSB : PILE’S riftUjIEBH, srfpjcsR <3 TOft! SlB-TOTOftESP "^lslfro RftPH TORI : 

i. •tecBiceH : TOr-o^RTOR; 

ii. srf^csR : TO>.Ri ’Wi’l aipt 

iii. p#! Slt-TO(f5s : o.oo TO®t?R 1 

PTgpSCR psft! Sl?-TOri^S ^fro PRPRR^P — 
i. TOW PTO; TO #PTRI ^[IRIIpp PIPTOP; '®. sHR\TOT ^i; 

8. WpItor ^r#ra Piat-PW; <l Pwtopto « rIpptop ritoi ^fs i 


R. Pasteurization ft ajpt,ft5!EPTOPTTO? ' > -^ 

«TO : Pasteurization (TO^PTPP) : TO$PRR sn$ TOKpFP ft§fP I CPBEPT ^®PR 

toj pi to%i Iperto® ^tw 5 fR$tB ’to R*fs 'smm Bss 

^slTOian ’iifro #^11 «S?) TORI ■snTOSI ’WTO TOT? filfawic^ Pasteurization ^ 
<fl$TOP TOI l TOlft ftwft «£ *fl?p >3 'sn^TOTOHi 
*tl^mR aj^Rn : ^TO! *n$TO TOR TOJ 0^>° CT. '$lTO13imj3o tim 
TO^ra To! TO, vTOTO 5^5 ka TO! io° CT. ^ITOaiR! Ipcto TO^nap 
5RTO1 TO! TO l 4 3 farara to'Iw 8V ^Bl #^^r<5 TO! TO I 


5f sjpjf^ ajm f^? ’TlTOWWt aiTCTO 4iTO TOR iBTORoWlT ^ 

^ arcro ^^5TOt To W 

; 2 |!^(TOs ail 5 ! (Natural gas ) : fPW fTOR CW R*tBH TO3 

^TOCTOR 71 fieft *!T'TO! TO, '®!W sn^fTO* aiR TO TO l 

e H^»|o<t> TOR ftwR, ^WR, OTOTO, ft5u>ri, 'iRUjK.'StW, ^tgitBR 

RlTO^(H2S)tTOf^ai!Rfs!0^TO^RI«llWS I 

^ISRIWC'! 2J!S SJl^fro 5 TOR frotPR *lfroi*t TO! t r<t%, ^WR io%, GSETO 0% 

aRtaiTO^srf^f^s^TOJTOTOWRlRTOTOSiyif^S l 


^jjj iT5n»tH 


•2)WRi! v R ftfRam TOTOH fa'MM 'G <?t» 


R. Bio-gas TOt TORW!^1% TORt^TOR RtW TOtTOnRt^TfT I \.d 
iBTO : Biogas (RTOW1R) : CTOR, RR^B, RTS!, Ro^ol £fofe TO!^ *1llp? RIW 
fafRW R1TOR? srjRf^fec® TOCR TORBfelR R1TORJ WCRC^TO SI&TO TOR 
TO^ CRW> CT TOJ TOR ^li} TO, ^ RTOI'fJR PTCR Rl?f5S i 
Biogas-TO iB*INH : TOTOJR-aj?! fiJTO ®*IIHH %«ll PlWP (CH 4 ) <3 ■4>l4 r t St5- 
ST^I^S (CO 2 ) TO! I TOJt5t>a TO^5 TOtRIETO <3TO Isfe TO! (Nj), 

SIITOlfTOT (NH 3 ), RTRTO! sft-TOflt® (S0 2 ), RRriFl^ (H 2 S), 

^QSTCSR (H 2 ) S(^ TOR srfs R1RRI RfTOIW f?TOR RITO5 TO! I 
Biogas-aR! fiJCTOt : R^RRTOR PRllTO wcai RTOITOCTO SJWhl R! PRTO! ® 1 ^J 
TO! TO l TOI1TOR? TOR TOTOfB TOIlTOFai tPW ^CR TOT^ERt : 

i. ai TOR R^RI^R Raw! TOTO* TO 1 

ii. TORJR O^ER TOTO 5 RT^tBp TO®! TO TORTUS TO! TO I 

iii. TOBTOETO RTTOB CBRIEilB? btlRE?! ^TOR TO <sfoa, IBt®, 
fefpfe ^5HfR bTRlEPt TO I 

iv. TOR Dlfaoti BffpES CTO SRR TO! TO! I 

v. ai TOETO RTTORJ RT^ ®!R!EP! TO 1 

O. an. ^1 It toBw G (^rCTO RERI TO^f^? iR^P l ^..4 

^5? : Heart attack (XfB TOTBW) g Stroke (dfW)-ai? PERJ TO^T : CTOPt 
TOW TOfRCQ <RP RTOTO 43RI1 ^Ts <W TO WER (R GBER? TO, ’StCT 
SU|D| 4 » pti 1 TOfREQ <3 'pfitwH RTOTO ‘TO TOTO!f) TO^t (Coronary artery) l 
.« TORfU TOt PCTO TOlB PfR! f*TQ TO! TO TO WER TOfRQ S)%^P 5) lf« CTO 
pfes TO aRt WR1 CRI ^fB *aij|'Bl«r 1 t()B >i(J|l>)4 aJ4iB TOWN 1 STOfTO 5 
(§R5 TO^ a)<fc|t> iifec^ C5ITR I CTOP! PRPW PiSETO Cron'S R?TOT5 TO! 
WER S(<!R! ijfeifP CTOP! 3SRI# W'CB P^FTOP TO! <R$ TO^TW PER I 
C^IETO TO! P%EB P3>TOPff^5 RWfB® TO <3 RW RW (Rt^fBaRTOlP I 

R. (RRIBI^IBr t^s? 1% TOW TO® TOP? *.d 

Son : CPRlBlBfBR : PnE^P PIP C5 R|Il» < W i P^CTO 4ITOEP WPlBlBfBp PR! TO 1 

sitro vsitoi 'SijiRJpirailBcTO snaFTO p^ro cro >fejs to sw wriBiBIBr 
per 1 cpRiB!5fBp-fp BRijs piprip 1 ai chw snaps srfroTO CPt^t Rio's TO I 
crorfBi^fBcRP pppp : croilBftlBp 4TO5 ptopsIB sjsnfep cpriBiBIBr siTOir 
P!P 1 p^cai (Liver) BPCTOWCPP PPPEP TOP Pico 1 'PlPlP CPPEP! olncH 
P^EOP CPPP^ERt 'ailolP'd* RlpulW 'o!5SC® TOPER WPfBlBfBp CPP! CPP 1 CPPP- 
B^lpO- ajfapiCPlfBps CRPP, sifofp® TOrtRCPPTOT CPPP <3 PIlERfpPI #P!^ PIP! 
snaps TOR TOfETO CPPPOER1P SlfePiaTO «!REPP PFER WRlBl^lBp TO I 
aiTO5!S CPSIEP! PPPER RtSPt^ TOPiPPi P! PPi TOP CRER'S TOP^rpfBo 
(Obstructive) WTOBltfBp WTO WP I 
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*t. Antibiotic « Antiseptic-43 « 3t43F f*T*|R l K<t 

: Antibiotic (mi iPB 3103 1 153 ) : 34 % WI 

5)<J#)0 33 ^RI fairs 3IRI3fR3 ’IRl^ Antibiotic ('R)lRRluilfifa) ^®Tt 33 I 

fR'e^ntfaR, ?3i?oSTRT?fRR, csfi3faC3fR3*i, o53T5n?faR, 
3jifeogivi?f5R ?®jifR 3W'3Rifa3io3if53-43 5ni^ c t i 
Antiseptic (4J l fcCR 45?) : 31^3 fa?31 3RJ 2|1% -iffej RS2W3 5 %19 3TO « 
%(e|3 <jfe C3T*t 4*31? SRI 03 R3*l <3g3 3I33J3 33133 ^ 'VjlR>034ifa R10V DRIB'S I 
03303 ’T’ffciW #3t$JS 3305 *1103 Rl fa? (TO %I1 Rt4*3C c 13 
RSI3R1 3^3150*1 3>fvC3 033 I CSPlMlMBif'SH, ®*.<Mo% ?3R*1 (?31?3 «ljl«ll<WW) 
53*1, 0% ^isitsR «ira-«ran^s 533 $$# ?c4 'vji1 : 5cr4t> 03 5 3 i 

*t. Vaccination 3fTO fa |TO? 3WITOI RH303053 SRI 2t#T5 VaccincTOt fa fa? 

^3 : ^ <|1S3 *tft03 >jRftl8 #31^3 f33R7Si 3tf3i<1 #31^ R813I RR3R*t 

031033 2(130333 3I3?R3 Vaccination 31 fifaWH 3OT i 

3is?HTOt or R 35R f53i to 53 5i toit faftfit (^m), 1®f45 (feTOfan. 44 

3#!, ftCBP P T (313), C’HfR'Q i 451^5 CTOul?15R-f3 <3 C5JC3t31?*!rR 

?R3ff 35H C3IOT3'3 fifat 2JR1R 331 33 l WI31 031033 fifal 3R1R 331 TO« 
RVsVrCR 43 faF03< 31<fa3 C310R11531 OR? I 

8. 3. CVtfal3*Wltfafa? C310R1 3^3 3t, 310*11 CR413 TO? 3.3 

■5^53 : CRRORI 4315 <1Rl4 (TO 5 2tf5*MH, 2rf3R3 e t 31 CtlTO? TO 03 30% 
'4|(0»l|3 05103 455 33 '51?; <1RtC% 3® 31 3*f I (.ilPi<P 34- *11*1, 3<fSt 5 % 
(®HR31^) I <3 15R 3CS3 3 l?fV30 c f 3R! R3 3® M? 331 313 I 

35 34% R15fi> 30% VC3J 03 3*f 2|f54*I5 303 <slO$ 3t 31% CR313 I C33R - % 
3t% 3? 3T5|i> 30% 31*0 % 3%5 Sjfajfas TO 3# 33f5 3<f C*IW 3d I 3I3T3 R1R1 
35 31^ 30% R3TO1052lf54*15 TO SI? TO 5 3131(71313 1 fag 3TOTt 3? 315(5 30% 
R3C0R103? COTt TO; 03R0RI 3%3? S)f\5<fPl'i TO 31 1 '9®3I & ^3 <Pl(.3l (R313 I 

3. '3Jt43 3|1^C3tS^l 3ft[ 'Q TO! 3f s ®3 3J51C3 fa fa 1 *fa 305 ®ffC3? 3.^ 

^33 : TO! 3fap •ST5IC3 31TO 5 fasfaf^S 1 3fa 305 3TC3 : 
i. it) 3f»| TO3 C3S13 R? <P3U5 3K3 I 3. ^ 3f»B3 2T51C3 31313 ^1 30? 313 I 

0. ^ 3f»]|C® ®ll'3>f(3 31^33 3>)I*IM 'Q 16^313 305 31C3 I 

8. '3fa3l3H3 ^ 3p) 315C33 WW *T5dI 3RC33 305 *TO I 

'itfaWO^l 3^3 5f51C3 31TO^ falfafas iffa 305 <TO : 

1. 53 3>tl*(l3 305 3TC3 I 

3. C3M S|faC313 ^TSl 3W3 313 1 
O. C51C3 3lfH ^105 iiI3° '3|’ii'5 C30$ 313 I 
8. 3131*131 3#SJS 33 >SRl%J53 ^33441 33 I 
£. Sj|pler > l(.'0'9 'SIW4> fifSlfet R^f® 3C5 I 




'303 s 33' 5 T fafavilR ^TITOI fa«aH <3 ■Sfgf^ 

3. fa^t3 ^01 fa? ^3 3TO fa? 

■®^3 : C3 3lf3R5 313^13 313IC3I R$&tilwn falfas apf33 faalSR 3131 fajel 
< lf331 c l 31331433 »tfa 3fSr? 3RIt 313 m3 R®#t3 3 31331433 ^fl 3t3 1 
RS#t3 ^1 13RS13W ^ <iJW3 31S fa?3i3 : 

i. TOR*!! # (Research reactor) : 4 233433 TO3313 3TO 31335 33 1 

3. fasi3 ^1 (Breeder reactor) : ^ ^fl 3C&lfR313 25% 3TC5 31335 33 1 
5. ’ifa ^1 (Energy reactor) : ^5 *lfa ^31TO3 CTOl 31 git 31335 33 | 

3. C313 « ^rTT3fa3 C3TW3 <3 *fl43I fa^R I 

tS^3 : 3fal|3CT»tC%TO5133tllfell3^ai315311?133-C3l i l3»113^lTO51d 5 >a3 

(313 3R l <333 Ml <33t <333 31^TO3 Oa<P« , lfil*fe C31CR1 <3315 4331^ 513 Slew'd 
33133 ft^4(3Id(?I 43313 33 5JR1R TO, 51C3 513 'SIH<lfa3 C313 3CR I 
C313 <3 ^HCoif ^ 5 C31W3 3131 ’ITfaj fe3i3 ; 


0313 

, 5ftt4% 5 C3t3 

i. 433% 03 30% 350R 513 V3I |R03 

13^ 2131^5103 3V-C3f*t 31313 303 

5103 43 0313 30R 1 51TO3T3 

433 V1413 2(31053 SRJ 03I0R1 

4331% ^ 2(103 03 1353 «ft«f03T3 
TO1SR ?3 CR?1? 513VRI13 <^ 

4%lft3 031033 RfalN fa%( 303 1 

i. 031 011 51*1VI413 433 

511350*13 03ICRI 4345 3R3 
5|l^f53 31 433 ?r4t 5 4353 
2f^0W!Rf3fa$ 43f5 4331% ^ 
f33ft5 50«l3 V3J3ff 031303 <^ 

5i*wiaira 4%i% ®toior 3 

3110433 0313 <C«1 I 

C31W3 «XR5^5 Q I 

(t. 51043? S1033 43^ <3?5I fiSH (Qm) | 

5. C310R1 4331% 031033 V1R 1r% 
303 51^31, ^R4j, £1^0(3R, 
4%1% ^TOIR ?5)|(ir3 <3«13 l 

5. C3I0RT 433% 3fo433 0313 
fa% 303 43 51<1Viail <3 ^TOT0R3 
(TO 1 

8. 0313 33 C310R1 4331% 1 

8. 410435 0313 S3 4331% 531R10R3 1 


*• ^l?t*frlwll fa? 3I?U-IWH 35 31313 O fa fa? RI ?t<» I C3H fa5TI3 3m TO? *.<? 

^33 : xlStJflWH 5M <33f5 ?W3(Sl-31l3lSl%4 Sl4$SR13, 3 3R 53TO (3^ 5301 
qi’iraq TO, 53TO faf35 TO (.GRfftSfct'p'lR 3I3F5I3 31TO ^I3ot ^KR (2(33 TO 1 R^S 
3313, C3 3133 RITOI 3R53TO 5 ?R3©TOI 53W 31313135 331 ^3 5H3 3I?WHWW 3R I 
«13I3r®3 : 313 (333 TO 31?C3-1C3|R 3I3R3? TO CT SlfUlft 3l? C 3 P l t3M ^21313 1 331 : 
S. C2JRT3 ^3IWcCv& R1?C33C3H : C3TCR1 331 3 31R1TO3 3-353 » <i) 33CR3 
RI?Ofl>lwlW3 R1RR3 31gC5 51033 5135V) \jUlW *f^t53R VI?WhlWTR 353> 
?W3@3JF1 5TO iJiTOfas ^3 I <5 33CR3 VI?C<SIC3IW3 5)33 ^Tv Rl®5 
TO5 vl?t*a»lwH I <afi> 3033 33IR3 TO 3103 : Rsfat V I ?0UH03H , ®13RlfV3 
R1?03R03R, RkS |«1 vl?c<i)>lc3 > H, 3RC5RR13 Vl?0i33O31R ?5J|1w 1 


.£jC*Frara‘ra ftfeMPt ^tfTflra fTOsTra ■q ai^f^ ^ 

OoWlPrfS 'sn^CaFttVR : 4 TOCrag aRwHwH 'SR raTt5ra 'S?»H1 <JI'®Ic j tsi 
tflWra rairaTWa C'oc°'llPllu3 '8*13 fe^sT^H | 

Crasiwrawraw : raRwWWI(.ra?l raTO WIRT ’•Pf rarat 5H 'S^R ^ ‘ i lC*t<i 

tp£s\ sfg gr?j raRwwcraicraa rarajfes TOissiCTa ratrot rarrara ratraw 
ssnrars ra^cra i to 'sranpra rairaw rarw i TOnyrcrara ra*rara raw tow 
3^*1 4?° » WA43 raTO l<ljjfera '5?W ^’traft'5 ^ | TOW'S R#fe, rarat 
^tsflfew fefeg 1 TR CSW raTO ©WCB rafcwHWW < ra < R'S ra$ I 

< Generator 8 Electric motor <il*it'® ft ^pfR? <ratTO rat4<W fa fe? ^ 

: cenimfra : Generator TOtS fejra *W ’W, rat ralfif* rafew fe*^ 
'ifecs airarsfe'S raw l lira fe$W ratW ra^CIM Bt^TTRI TOftl? (Armature) 8 
Altera gjct rarw ?<rj)fera ijsra i rarara raoa ratrajwi «iiwi>iwh raw ras^s Shaft- 
ed natcrat raa wi 'sncrasiwra rawraowi ^c<m sfri (Fiux)-w Cut rasw i wt 
Faraday-TO Electromagnetic Induction ^3 'rayilM RlirablM ^*1*} ^ rai 

Brush-lira raiSJWi ra$R rasat aa i 
?C* i rat5ra raSa : ?wra©ra raSa aCR TOra TO* tajtfera raa raTW 
^rai?i 'si qifara rafeoa arai'afe's raw i craiSwa rafcra osHmScto rawi?; raw >iicra 

rj^fjpjKrararaaRraraTara rasR raowraa ^ic4bl<l (Armature) ralfara *1% ®Hra RW 
TO?, v5| (jfivdra TO a® life (Fleming's left hand rule) 'SF'pTCS fSW raiW I 

*t. ^ragjferafeSiafe? liirarcrafegjraferaiw rararaw? *.a 

ts^g : £rajjfera feSia rawr liras raawa raa to tojw Ottawa rajraara ^ijfe* 
*ifera rafarart fe^fa toi raa i aj<v> fotyfera wfea rafaratra TOW'S frawT8afi>- 
aralR feata raat aa I 

fc l tyfera ftBlCaa rataiW W vr $RR rarara rat® *11 TOra C<t»IHI fefe 

raiiira*! wc-ra fefe csi^feBra to? ssnifesra toto ^ra >w5. toi csic^j to° 

TO1C55 51^5 TO 5RFJ ra>t3 *lfTO 'ifTO'l TOT TO I ^R ^R 

’i§ra^T^fe fefe tor rat vijfer <>^)os ^ra^rferas IraSnrara tojot 'sw rarora tot 

TOR <3 CSTT^Sr TO TO $ c tTO TOv (RCTITO ^ few "ifera ra^Rra 

TOT TO l 

ra. •o c£Rra* TOfCrafer® fe ^hra? toto *n^ifefe? 

: crarara TOic^a 'toID 'sfaro*?! ra^ssniR « rarwra raRRrai totc^ ^ 
tor rarai to 'Sica* 5?ras tot i crarara tot< rairar 'sn^* rai faf8 ^ to^ 
ra i cMCT ^tras rafros rarar to ' siwraw a>ftra> toM raw i pra ratra fe? 

c^ra rarak ( wrafec sr * ! raro rat i # perara Rstralf ^tos raraiR tow tot toto . 
frara$t raro to^ feraffe # tos raw tow toto to^i raro i csRra TOtc^a 
m fesra racraj ia rarara rat frara^i era? i 




'2jc^ 5 i< % ^r ^n'rrs't R^sah 'Q <2fgf^ ^z> 


Q Oo\g5T Rf>lc£PT : 

RTO : i raraJl oo fefraS; : (to 

[gtrai : •sfffifcKv * ra? ■sk %/3 ?gra to? mfiS s/cup & cw*(t sfiffa 9m fws 

^ r 1 3C5FP £RZf§ VH sfifc r C*R 1 SIRS (TMtWSRia > i] 

<b. r. raro 2 |toi rafeiistira rafew fe ^prra? to 2raPftroc*it fe ^cra? 8 

: TOR TOfti raFWS^W (Fifth Generation Computer) : Super VLSI 
(Very Large Scale Integration) tsi « 'Sf°lfD-q>jM tpr?«1iwra RiRW fif^ra 
raHSUra ?cra i iiifS ^fra toj® ' , tfe*ii'D TOcswraraa « •2153 c®Bt to*! 
tototw^ rafefeBra 1 4 raHSDiwn trawra^ rawi sife wcrac* ioo craw )><to 
wits ®rfera feran® few TOra 1 TOprara ras^rara rarar^ rarara rtot « rasci crarar 
fec*fe rarafw craw raw raraw rairacra 4 raferaSSra 1 TOraferat <b «riraR rararra 
awc^ra rafefeSra sign rairajR's racsSi totcr 1 

^ rs.w 

«I : 





o. 

8 . 

<t. 

'b. 

V. 

Js>. 



■5%? <TR^ l 

^PHSUta ^^tU5 wl5*jh (OpticaJ Fiber) ?J<f^t<I I 

62 MV ^W$\'4 1 

^kJ3rj ^wm ^ ftqy \ 

cblw 1 

OblJl ^*1 I 




Power point ft? ^fCTOI Power point s ^T^BTOWT ft ft? 


: Power point ^M^rl^vS 62fC'S?C : t> - H 62Jl5JT5t 

^ir^w»h<pc5<j ^emt <3 ^ ^ i 


8 

45 


Power point vfRt : 

y slide 2j^$ 'Q ^ 

o. c<11^ 62Jt'3?t'5*R; 

8. wb'vw] St^c-ij *t*r <3 (°\m wiw s&fo ^ri ^$jif ^ 1 

5 t. ft ^ftw<^ TOt? 8 

: Xon<*}fw to Smro ^pti cSPiwh <3 c«&i ^ s^ncu 

^ "’SFfiQfi 1 ^ 43FOT frm »INBt WQ 2ff5 wfa 

^ 33 <3 w\ 

^ I (?R6PR TOf <3 foMvSfif ftfes ^T!^ ^[WCBlb &m Wm 


v^8 f?ffa£PT 'Q '2pjfa' 




l 05&t f^C?I ^JTtiC^j C^HTCPR ^11151^^ ^5RT TPtfi^ <3Rn f^f*r8 ^JT^ 5 
TO 3? i ft 9 IJTC5? TOJC? 05$\ CTO! ?? <W?JK* TJiRhiw 5JOT TOC?! ?? I 
cro ?*etoto to faro? fafe* fe^ca « first? ?i?to to ?? i 4 ?*t6 ?jwto 
?sH®stc? 5?tP ^c? fic? ?rc$ c? cto? to? 5rw csMi to i # p iSSt^ m&$ ?r*? 

fife CRW, 4? TO C^PTCTT ?3t? 2JC?fSt? ?? ?t l ?tffe facs? 0^^ ?JW^ 

fifeg *ttro ^dtodte cs?r? ctProtiict crotcro c^TOcfo tojct ?jts£?? c?#? 
<ft fof$ 5 fc?? to Sfroro? era ^fan ?? i ^(3f!«$vb 

flJTO C?fe? WH ?JRC? 5 211 Wh? ?Jt#* PR1 3TO 

?. Band width fa? Amplifier ^£Bt Cj^tfasM ^Ic^loHI W l 8 

$^T? : Band width : Band width C5 TjT *r3i>lc?? CTO2 ?j?$i^ ^ 

4?fl> sire?*! i ctoigjtf!? cto v# fafa^ totc *i4i4^ ?*c? 

i ? > fa t @ i? (Rfrtanfa* 2rfaren? fafag birc?*T ww *to wichpw 

>lC^I*t> 'G >l4Piy fac^lC?!*^ ?I??H l 

Amplifier & fafag^TC? cfilfalJPI TO TO l yffl ?^t? $*!? fefe ?*C? c^TtfiHjl>i 
(*) C3W-TO* fa?& (R-C Coupled Amplifier) <3 (*) 5l*w4l? yW 
fa??? (Transformer Coupled Amplifier) I W ?>!(&? ??? ^pHC? Amplifier C$ TO 
C3te (>) Class A (*) Class B (0) Class C >8 (8) Class D I 

«. Direct current <3 Alternating current ?fac$ fa ^fat?? ^cn< *lfaWOTt fa fa? 8 
5*4 : Direct current (TO 1 2f?f^) : TO? G?>IC?I ?Fa*ft? TOJ firC? 

2l?lfas ?? ^TO 5 ^T? 2f?R ?! <4?Tpit (DC) 2m ?C°T i 

Alternating current £(?!?) : C? 2j?IC^? ^Jf? TOTOC? 4??^%? 

^'4^2j?TC^fe'0 fafTO *!? 4WBI ^TO 5 4??^f 2m (AC) ?C? l 
DC « AC-4? ?TC?J : TO-*m (DC) 4?* 4??®f 3?t!3? (AC) TOtf 
igef5f$ fa| 9 ffifaj ?c?cst i *n*fajwn : 


?? 2(^K?! 

<lfs«'!T SpTT^ 

i. 5 W'SRK59^ri%y|7i4tilf|<isni^ l 

i. #|f4TO^^ , ra ; S3(I ; S3!l <l lfe#55il 

’W 5RK55 5IH i?3 <HW, TO TO *tl!3 1 

9 ffa?lf 2J?n^? TO TOSp faPfB To? 

^3? ?4lfa? g ?4fas ?? 1 

0. ?? 'SR!5 ^W<J ^5 G ?!3?CR ^3 CIR K? 1 

0. 4??^ 2J?T? <3 9 rf??ff fa^PbM^ 4TO 

TO*fa ?^t? 2f^fe? ^Q 9 !? fa»? TO? 1 45 ^ 
4?\ 4^1??^? CTO bCT ?! | 


h. ^rr^r fa? ^ref fa fa? c^rr^ >q 'sh^ct^ 4b tt< : ^ 5 t i ^ 

: ?fl©*T -m *fT$rCTJ ^5^? iR 5 © ^3 I ^ «ICH^[Jl 
m fe <^R$fe 1 ^ppf5 srSri ^tr^ 5 fi^i^ 1 

V!®OT* : 

- , sn®^ ^ Rc*r*i 2RR ^?n 1 


_gj»j >rsn*JH ' 2 R 7 J 5 R? 1 *R RPi'iPf fa^H >Q <Sf{|fa vbt? 

- 'sn^TC^ <u<5^)^ <K<J <Pfi*lS5TO? ‘S’fe <M1W1 TO I 

- ^IlSPM TOIGIT 'sjfi&GR ’fe TO^TOftS TOTO ^ <?W, #W, 

>5fpf ?N£)R ^vsjlR ^Jlwl ^ 51^1 <M^ "TO! -TO l 

<3^t CTl^tfRT'TOff ♦ft*fal : 

- ^ fe fa#5 TO^°s fe^f 1 *£> CTO^ fe*f 5RH ^1^ 

v<FPf5 fagaR TO TO 5 I TOlfe 5 0Q& CPWU5 ^WJlGRl 

TO5! 1 vfj|5 TOCTOI fevSt^f 1 «!&* TOCTO'G (Console) i 

” ^llS^ RlCS^i l C3P& ^i^fu 

1 

- ^ ^jnj ^nsi ^H8^ra ^ifarorar to ^ 1 fip^ 

TO ^ 4 CH<^ 'TO? ^ffibWHl TO! *T?J l 

- ^1 R^IU <|t*i ^ITO 5 1 GTSR '4]$$ "<I^'l <3 C^faB <51b^ i 
fa^ C<Jie£ y^bl'G vmw^OTTt 'sjfe^PlTO (Modifier key) ^(IGP l 

- C< 1 ^ TO! ^F*l 5 u|^ ^lRbMHl TOT? 'SrWj ?T^T 1 ?! ^t£?fa 

$?HC 5 ?? I WWW, TO TOtGJI fa?^Rl 5 JTO TOCS 

C$?R WTO 5JWl6rH ?! 1 

— C?lC^ ^fRJGIJ ' 5 TC?^ vS?fD ®1 ? s !' 5 f TO ?T? I fa? ^IlSw? *ll^lt<lj ^CH 4 
TO^I^TOTO?? 1 

~ C?TC^? ^iklWJ ©T^ 9 ! TO! "TO l fa? ^iS^i TO “HI^jGlj ©P 9 ! TOT ^f®? R? I 
Optical Mark Reader (OMR) fa? TO ?T?TO l OMR TO fajp I 

^BTO : OMR (^^rf&TOT ?fa fas!?) : 45 TO? TOf5 ?3 ?! c^ffar ?! ? y lfa? R? 

^pnr® *to i coffer? ?w ^ to c^ifef? %?? iji? 5 !^©? 9 tfi?rfa 5 ! 

fab!? <pc? l ? s lPl? ?W 5^1 ?T? <wR? RC^t? ^IfWf? > 2 lfaTO? fabl? 4 W i fac*t? ?J?$I? 

? 5 |? f TO! <£pi& 5 l? Wl? ^?iC 5 ?fc? i 

OMR-TO ?J?<I? : 

^ITOW 9 fffal? ^«1J1?H, W1W5 ^rf? 9 !, ^Jlfa 

4 m ?j ?^3 ^E? ?TC ?5 i OMR ?J?TO? ^SRJ mm ?sNCSr? fe? 

^fa ^ETO fafaj ?? ?nfa 'Sj??! ??? C 9 lfal e 1 fac? ^J? 0 ! TOc^ ?? I OMR * 2 ?®! TO I 
fbGF? ^fvC?^ <f>fat$5{W CSI? 0 ! TO? l C? ?W<1 fb^ *2?°! TO ?? C 3 ^ 

?c? siTGrr? ^ffescR ^rc 5 to^ c? ?c?? ft? ^ ?t c? ?r? ^rro 

sifarpfe ?? ?T i Tp*f TO toogti? fefe M? ?sHSfe? sfenro 0 ! 

^SftcG o 4 TO ! 'Slfa^ITO®! ^ 3 R 5 ?! 5 JC? 7 !? ^T^fSS OSftJlTC?? >ll^ 1 c?J 4 ?? 

“?sC?^5 (${& vs^fi TOTTO ?! ^l'S5^p <2!?!? TO? ?K?5 I 

^gfa?! : 

b. C??CT S^? 9 !^ ?! vS'«JW$ 9 fft^! TO!?! ^T ?! W^lfac^? ^!?H| <TO?s ?! I 
*. &m faC5 9 fffaF! TO TO I 


^ 5JC*P’RI' 3 T 01949 913193 fawM 0 2}g% 


<2^ ’ 3 t 5 tkt^ 


4*3(991 : 

i. CT^n^RI 5JT«F1^C&a '’TsPTn <1^® ‘‘irca ^T I 

$. 3*if9? $ 319149 ® '3T*p : cn wi 3<?o® 3103 4t i 

0. 9lf4 ®M043 2)ctilew $9 I 

V. 9. Power point ft? Power point-4? ^$13009! ft fa? 4 

$33 : Power point $04 41$C4*I995 9*$9 -lie?W'Srl'*^v* fiSjcotc^-H C3tJtl9 I 415 
4 I $C4»I43*5 43 $$C®!4 0 4J13U93 969 4310315? f90$C9 5194t 991 313 I 
Power point 43 3135® : 

1. Slide 2J^® 3*31 0 219*0 341 1 
$. 1335133 M? 3*31 I 

0. 031$ 3*9 02104(3>39 1 

8. 9C5®4®! ^$03031 39 0 09*1^ 91*609 f^ftSSfiF^'ff 099 2J9 ,< 0 931$®# I 
3. 04 1 9 13 4091 C46«9ft 3t LAN ft? 9C99f5 LAN 43 $31333 04 I LAN 43 
$391051 0 2JO5n3«C9ll4’$4 I « 

$03 : 91313*1® >0 ftft 3! ®13 99 4f3313 909J 033 0*5 9H$5l3 5lfi0l3 31 
49J C^sTCsrt 031313*313 15>»ft3 9?*{4 903 03 04509ft M3 931 33 9109 LAN 
303 1 43 *2* «ii®3jft» $0®$ — Local Area Network. 

Ethernet Co-axial 10base2 Cable 3103 03 C9t-«i(<H9l®1 ®)l3*l15 314103 2|t>l®i's 
410$ ®13 3131 LAN M3 3*303 LAN-43 30*1*5 185 Meter 43? 43*15 LAN-4 
30*1*5 51315 0f35l3 0$ -, R 3I35J3 3*31 3103 I 

■55033*15 LAN 3031 : '110*131*1 409t 04509ft (PAN), C$19 4091 <?#09ft 
(HAN), 96*319 04509ft (Campus Network) 2raft 1 
$39i0®i : 

1. l2f$19, 961419, 3053 $®Tlf9 fe®l$9®09T9 3031 03910? 03313 919JC9 03 09*109 
$$419 (User) ®19 04$ 09!<&$39 0303 ft®1$9«?ll 313313 990® 3103 1 

$. C®5l 4® 0 2(0419? *|f99J 31091 313 I 
®. $C o 1 < JUj0 < P C9$ft? 1*10^04 0)091 33 l 

210313 : 91913*1® 3lft, f9-9094 0 $$0510153 41P3R, ®H$5l3 3J1303BH, C5R041 
31? 40*9 0fe? 43” 31913lf9 490® 3*033*15 0fe?-4 LAN 3133J3 3*31 $9 | 

S>. 3*. Fiber optic 9® 2J3*13 <3 ft ft? Optical fiber-43 313103 ft5IC9 ®l6t *31313 
2669 991919? d 

$03 : 9 1 5 31 3 43f5099 2(913053 : 91$9TC93 4li09 $3131033 2)f®9910$9 033 
Raft 3*03 91531309 I®*1 ®lo , 1 514 931 $9 I 
}. C$3 $4053! 9I$913 (Step-index fiber) 

$. (31055 $40®^ 91$919 (Graded -index fiber) 0 
0 . 3031031® 91$919 (Monomode fiber) 




21C993*9 ftfftipj 369193 ft«4H 0 2}^f^ *b3 


C$3 $4054 91$91C99 09tC33 2lf®9319 3*4 3913 3109 1 <31055 $4054 
9l$9IC93 091033 2jf®9318 0903 330503 03ft 43? 43 3TI91* 33133 990® 3109 1 
091033 2jf®99TC$3 fo^shfl ’SMI 4 ^ 33033 91$91C39 *410319 9f“|9 4f®390 ft*} 
93 I (3105® $4054 9!$91093 ^p!419 ($3 $30531 91$9tC33 091033 31131* 0901 I 
C339 33, 0333 91*03 431 2tl$9 33—4 f®4f5 ^3 4?3 1*03 9I$313 9(3159 
90$0C934 313^1 9?40® 1 02139 33 $33 0309 0®5l 9?St$ 903 9I$31099 
91*004 513199 90S C*fl$J9 l 

3(3159113 91$9I3 9314(3 0(113133 31 1®fe5w 0®5l 309$C4 399 33 I 409 
0339 3033 9!$J09J 2JC9W% 4^0363 0 91$5 $1415^ 51031053 91*009 410419 
*5309 31335 903 91$31033 9C3J 02(33 3*31 ^3 I 

94I591H 91$3I3 410319 3p|3 ^ 'afofalH 2)f$9 5 T033 41*004 0®Bl 30353 903 3109 I 
410419 3ft 333 C91C3I ^lf®t 0053 W1 413ft® ^9 ®33 ®t 03033 ^3103 2lft^s 
33 I 45103 313 313 *J* 4 »w 5)M 2jft9«ipM 41*004 4R9 3Q f*C3 331 30® | 

2fR9 303 ^15 4t*t 9109 — 9C5l ($0.5953 43? 2(03f3? $$ft5 1 9C&1 

ft^9&033 91®f 304 1 91$313 0309 0®5l $413 931 (Detection) I 2j03pi" $$ftc5 
3109 404133*1313, ft»Bl3, 1®4§0353 $®Jlft 1 431 056109 331*5103 1*4^04*W, 
4J19faf909-R 43? I9*6t034043 91*009 3J34J39lll3 910^ O’ffeTS I 

4. $-04$3 ft? $-C4$9 4105039^1*1^3 ft 394? E-mail 43 ^ftfl-4^ft(t0CTl ftfll <t 
$03 : $-09$®! 4041 $03^39 C4$4 43 3?ft® 313 I 43 3*14 ^0*3. 49 9ftl$6l3 
(.309 49J 9ftt$6lC3 31 909 c4l*tC4 ®3J 31^1041 1 4(5 3$91C4 3^3 3J3^s 
49(5 C3131C3I3 413J9 I 031$I®( 0 9&313 9lftC93 4T3IC4 41931 0344 15^34 
41414-21414 930® 310 O®40 ®H$5|033 9RJO3I0 15^34 41414-2(414 931 313 I 
4®43, 9ftl$6l033 9RJC3I 0(534 41414-2(41043 4 3133109 31?! $-04$®! 1 
$-C4$033 913104 ®3I 41414-2(414 930® 51$0®1 2JC®1093 49f5 $-04$®! 40(59 
(E-mail Address) 3191 490 1 4 ($9141 Username @ Domain (403 30® 93 l 
0344 ananda@bdlink.com. bd 43*5 $-C4$®l 09141 1 43104 Username $0®1l 
ananda 43? @ (5C$*3 3033 4?3c® 3C®1 Domain name; Domain name (.) (53? 
3131 3*039(5 4?C3 0®^ $3 I 4(5$ $-04$®l 4013093 ^1 3^4 I 

3J33J033 ^03t : 31^0043 0309 410^ft9 031310310*13 0903 o61®I09I4 31 9003! 
(4006 0331cm ®o $1913 $33 335 53 093104 E-mail-4 335 53 i $19130 94 l 
30 09K41 03W3 313313 $-04$4 3010® $3 ®03 09 0914193$ Address book-4 9?3ft® 
903 3131 313 I 4 0903 *[03! $C«ll $-04$9 9313 943 09 09141 ^J43T9 5|$9 9305 $3 41 1 

- 4(5 3J3$J033 0903 0344if®®3 O®40 093 0 9I3H I 

“ Autoresponders <20314 3J3$J3 903 43?pKl $-C4$9 301041 983 I 
~ C3t$M C4$C9 033104 2 ip 9134 3J3$® $3 43? 09 9134 $3*1144 93c® PlOtl 
41313 4049 313 930® $3 I $-C4$C93 0903 ®1 $3 41 1 903 4049 9PJ3 $3 I 

- 4049 943 $-C4$P13 41*004 2JI0*3| 3135J3 9H 3*1$ 43? $0 301041 $f8 3109 I 

- 4049 C9T310 $-04$0®T3 413104 04 30*63 0 09313 0®134 21513 903 3109 I 




'bbr 3TT»fnj e t R'mH « Sfgt^ 

- t-CV$W3 'sntfTTSI ^5^5 tot «$3K?T<! ’TC3F5l e t ^3 «fTW, Tit 

<pHSG|M4 ’►fa < PS(.'S V )|{,<1 | 

- tot 3RRstfwF$, ^KT$#^5 on?^^ "TO (Spam) CSftPt 

<XIC 5 T TOt 3]3 ( CTSC 5 !! (.&<#> <MI >5?° <)l(3«i <wils 3RI Slpt TO3 <)){l 'MW 33 I 

- Ptel 3 J#*n (Hacking)-^ 313Tt3 tot 

(wrai f?ftr$ 33 i 

- ^-CT^ 5 ! ®(lJnC® I*ft3 WRP 333 ^3ff5 ftt3 3JT3JT fiRR ^$31 3C3 311$ l 

- C$TC3t C3$*l 3f3 *p C#t SWlfifa ^3 ^5£3 SJW ^5^5 tot f*fc3 Rflfa* 
<5t5 *m i 

- WflfW TOW SSP^K 5515? (555 ^pR c*HOH 45s Rd55 ^C5 ^CH4> 555 
'Sic^i'Srj >535 ^wi ?-c5$c°i5 5i5it5 ^i 5!5 *n i 

- ^roai to? 55 Tfsrcj 555 m>m* 5i5jt5 c^tw ot C5w 5tw i 

* 

- cwVi tow; 5>5w 3C5 R5Rw c^ 5 vsn^f <^co 35 5! 555 RsR*^ 

5555 3M %2?i5 i 

*o. 3F . Uninterrupted Power Supply (UPS) fa? 4f? W 5 ? 3T53!5 TOT 35? 
5j 53M*W! Rrjf? I <t 

5^5 I ^v5Pf*S5 zJW\ ^ Rc*f5 53CH5 5!<35!5 5!3T?, 5! faj ^RC?M 6?HJ R*jJ^ *lfa 
5535 35C5 W5 51C5 i 3J5 515 Uninterrupted Power Supply. C5C*t 

fajp^ to, To 5 ? TO 5 3j5 wrwi far^tfe <5? i 3 ?iwi R*w 5 ^C'W ^I'St 

<^FH$biw 3C5C3 i ^i<H^ C5'©wi 4»^i 3 *jR i fag R^ bw 

MW TO^ 55 5$ 35 TO? 51 ^ 5tC5 l 3JWTO5T5ffa/?5 *rf535 5§ 35 515 I 

<*\sxm ^pro <ww "^f i ^ ^R*n ^ TOt ^°v 'TO 5 Rt^ R^ R^icU^ 
^qR<T MW TOI? ^1 ^RlvfPf ^r >&IH^I^I^fl&5 ^ 'QTO ^ TOTO TOt 35 I 

^Sfa£Pf-<£J3 <qj|olR R^ »!% TOI TO 5IM I TO! 3^ TO W? R^ W\ TO, TO^ 
435 c^fw ^ RRt to i ^rfBiRw Rgr^ mw 

^FHSKlw R^ ^f^RTO 1 sjTOWiM ^SRt^PT W RR5 (MW ^ 5*8l <5 1% 
‘Jh^fS Rgrc TO5?Tf3 TOW °TR5 I 5R3JW5 515115 R^ R5K&5 5 s MM 

5JTC53 sbfBM (MW *(f$» ^tt<3?Tt 515 I 

Facebook fa? Face book -^5 TO3K55 ^R^I-^^R 5TOTMT '5KTO51 TOR 1 <t 
^55 : CTO53 5 TOTI 515Tfe5 s C5t’1IC51C 5 t5 (C5MJM C 5 ?^'05Tfav) ^5fa5 

OT55T?? 1 ^1? 3008 5HTO WTOtR 5T5 (MW 5t3H TOP TO I 5fa ^TO5ff 
W55W5 5jfa^5T 1 tij? OTTO??f? TO3K55 W*t fa^ ^fTO <3 ^rgR^I I 




fafa<iT5 ^TTOM fTOR >Q ^ 


^R5t : 

b. C<H<(4 RW5 C5 WIMl 5JIW5 C c lI < P'STCH5 5C5J 5$^ 5W ^TW 5T315J TO5 I 
3. RWMt TO^RTOtt ^r#5-3T5R 5! 5$-TORW5 5KM (5155515 TO5 CTOI 
CTOT^p 5 Rc*t5 ^555 515H TO5 I 
O. 5]fa5^5 R'8 q 1 9 R '2WIMI5 'Swi CTO^p 5 vfwf? >6IC5l 5T5I5 I 
8. CTO? W5 5I5TC5 Rfa^ R5C55 ^55 5^15® 5RR, fa*5t 5J%5^ f5TO TOTOT 
'AlRH-^PfR TO! TO I 

Rfa^ R55 51 TO C^>1|CTO 5I5JC5 3^ 55(5 5TO 55M C5TOTOTTO I 

^PjR^I : 

b. CTOl^W ^lfaR^3» 555 5% TO! 5ffal5 TOTWW R5^I TO5 I 

3. "5fa5 TOTO%! 55C5 CW^CTO TOTO TOWSf 5T15f$ TO I 

O. CTO^CTO 5t5IC5 5jfa5^5 TOT 5P! 3C5 (5W 555 l 
8. CTO^W 'SJWW ^?It ^(W 5fTO5! TO5 l 

(t. CTO^CTO 5TW5 ^CH<£ 555 TO3IWlfR ^R R^ ^5§fa5lC5 §5^!5 5 ! TOt 35 I 



"555 : b 5*&f 00 RRu; : (to 


tgfrrj : $5^/^ ?spt^r ®otp ew cfafivm 

t\C<jfsrC^> (FNt 55W / £fl$ffh>fC<P 5 w<jf*f§ (5 W7W /Sw/b<7 

3W / $C&j<p 2755 C*)5 ^7^ OHflsfl %C<JC% i] 555 

b. TO R53t^5WTO?R 5 ?3!^?W|fa?^?Wt5T^faTOTO ^53^ W5?8 
:R53J®5 : %555R (5M 5 TOH TO5 5W 513515! 5151wl 35, ^5!W fiP 3I®5 TO 1 
fa? 3J$5 ?Wt : 5!^[59W R^ 55W5 fa? 3f®5 5J!5 C55 5 ? 5*fa? v^-^5^5, 
Rc<R ?TOR ^Ri 5 TOM 3t*pjv3C55 ^55131! ^Ri5 W5H 5Rw?*!5 <355 5 R5 i5 
5^15 35, ^1W fa? 3I®5 TOT I 

fat 3I%5 ?W$ H15TOC55 TO55 : %555H <5*tOTTW 5135RTW ^tW5 3T® (MW 
5TO 55515 TO Rc5 (55! TO51 5! 5C55 5WJ oT!5!W! 35 l fa??5 C5515 3W 
RIM ^5^ITO ^5 TO^ ^<jRRlt ^515 5TO5 W35!®T W5 5^5 5C55 5C5I 
51C5 1 v£RT TO! 5135M <3 5lf? 555 35 I 555 5lf? <3 5I35R! ^C5^!^$ TO5 ?5C^5 
TO Rfl55 TO I vSf? TO^f ?rMF 5 TO TO C^f TO 51?C5 (5W 5!C5 5! | TOT 
5C55 ^155131! 515 45^^53 5fiWM 5135H! «IMMW «H|IW> 51C5 l 

fa? 3I®C55 (TOC3J TOb (555 3W TOW TO1W ^l&W 5!C5, ^555 5155TOT R5I5H 
55fa? faM 5 ? 2f©fa 5J15 (MW RfM TOW '^RfR 5!?C5 (5W 

(55 5t l ^15 TO! ^RfR ^5155131! fa? fa? ^R 51W, 5! fa? 3I$5 ?W? 5H5 5RRs 1 
fa? 3!®C55 5!M «2j&5llb5 5!^C5I5 55T5M? ^15 3J5i5 5TW55 555! 3C5C3 I 


SS SICS 55 !?' 7 ! RPiaRf -»iNI<H *9 JEpjf^ 


•snflxsutFi 


S. ^f? s 7tC$! SMUHfi* *llTO SISST? S*! 5 ? TOR 1 4 R*tctl STn'iIwiTO SITO1J TOSjff? 8 
©3? : Sl^wMft*** **lf^»n SISST? : 

(i) RR»fl “Ic-nm S'?? SfSflft S«Nw ShRWfTO *t% SJSSI? SRH S? i 

(ii) SMSHfi? 5 Sft SJ4SJ? STO ftftjj Wt«ld ^*im5T 9 GIN SlftcST? TOSTO <|fti 

TOl ?&? $,C?C5; I 

(iiosissisf ?? 5 sft sissjc?? xtsics xisricsi? swi f?f%a sm ©sros css? : 
csfl®?, ft&lfts, TOt 4 lslsoa 5 ^sjtft? sftsTS ^ 1 % ?>ST W i 
SUSICWCS ft? (BINA) STSS 3ftfcR SISSNfW Xft ?f?SIC?? TOXICS ftftg 
SSCS? I 

SltX) SIsRSft*? "ll^S SISST? : • 

(i) TOPTT? (.SICS? [bftvM C$®t%?I TO?CXIC$IS STSSi® S? | 

(ii) ?W?Cn(*<T SSRI^k S#U3 TOX c®®tf3RI TO$CTOC5lCSS SISIC?) ftf? ?R!t TO i 
(iiOft©!! 5 ?!? ^CSftR-ais TOXICS xftCTO! TOslft? 5 SsftsRTO sfSTOS TOT TO I 

sttMcsct? c?*t to?*® ®ftsst sift&rcs stsrosfs ? 5 xft sissic?? toxiw 

STOTOCXTOapra CSI’JlCS? fbtTOSI TOT SC'S I 

9. TO. C9‘l(. c u : 5'fl c i ft aj?s Xl*wtis. v£jR» >ft TO3? 9 

©3? : C4ICXC©?*1 sw ajTO XSCS? C^SC?® TO S? 55 ! «nf®tCRC^3 CXTO 

fttflC® S19SI ST? aRlS'lPSCS? TOXICS TOST CSCSSSlfs® TO l 
TOSSCSCS (.‘♦IMtSsw* 'snan C?Pt SC? S9H|#C® CTOCSC©?*! TOTO SC? 

^#K SCS TO I S3R1# S9STS TOTSCS S3 5 STOPS fws TO I TO 

SSTOfftC® C$R5 9 WTO CSXl CTO I 

1 “ 5 R. 'jfa#? TOST Pit ^ S^S”- aft OflXICSS 9S? WST TOSR I S 

©3? : CTO? ^-'JC&S TOftTOTO ftFft W STO TOICS S^gj, SJICBft ?f?TO(Ef?J#® 
*[ft *|fs# TORI#® i S^Cg? SftcSX gft® SCS TO 2 foR ^TSTCTO 9SS9 

sfssfa® to 1 5 Tgg^ e t , jft% ssg #|?$s 9 stppfts 5 sfscxcxs 9s? tosito ? 5 

SfalS^ffcTOCS I TO 5 ®? ^ SRI JJ^ Rijcgs (TORI ftsg C*ft I 
X. TO ©'BtICv?* TO 9 ! SfilCXCXS ft TOft TO? * , 

© 3 ? : stsstto ’iftro cros ^-^1^5 ^'t to? <ot* ^iftcstn to^i 

TO? I TO ©'StIC?? TO51 WIRT? ’tfTOH TOS ?T9?I? TO^T !5lt-TOlfe®? ’ifTOT'l 
’ll? I TOpiQGI TO& v51^-TO|T^S? C^tCST ^TOPn 

c®fc? Sr si© 5 ! siftfarcn cr^ cro 1 ^rsic? to Ssric?? to®! sjt^toi <if?c?c*R 

9 9 l? 'TO 5 TORI ? 5 Slfe^FTO ^IS TO I 

RltfiTCTO TOP ?4!t ?RTO TO ©TO 5 !? ?TMJT TOR! i « 

©3? : sipoc 9 ! r^Stcto w frorro 1 ?g^ 5 ? toc? f?5^ >?c c i? to 5 ! srp 

HI^UalC'ST'i 9 3|fTO5R ftfts SC? 4WC? Rt^®? 5 'TOJI^S, TO4#W> ?I^(®IC'SH ^Slt- 
'TOJI?® TOl C*!C? ^®? <11% RTC? l<Qj»?l? Rlt®? 5 ^ll 5 !® <tfts S? I ©^ 


ja-j^pnTO 


SJTO'TO’R ftftTOT ^Tt *!!?*! ftoH « 


iflfRTS ^f§? 'lift? 5 !IC? 'SlfSc'S <1C'5 TO® ?!®? TO?I#? TOIC^ 5 TlC? ftaRJt TO? 
•Tl5Uj5 «i«j® 1 ©^flji} TO? >rl®c'j ftc*1 ?!? I ©feh S1?T ?l® C?C^ 'TlsciP «i?‘1 9 
•!®®IC3R 5 ITS C*IT? e t TO? Sl'SpSsf C£J|fDcH <> lf? e t'5 TO? I finSt? 9 ! ©f%*i C*fCTO 51®ast 
(»I®?TO?TO? i TOiW ©%i CSIC? 5 fiJlftCRCS <211®??iC'1 HftCJ3lC«H ^RI3f?^ TO l 
©%f 9 2JI% ^?I? TO ^SICTO ^5TRS fe?l^®VI^ #?T^ SfSIC? ftc?l%5 SC? 
^ llSuilteH TOC 5 ! < 1^ e I® S? I TOTC? ^I^cSjIcsm ’UR Sl^prW C?C^ '?I®C'5, 
XI® C?C^ ©%i 9 SJlftiRCS TOn TOC»IC? ©%T 9 StlftcXS C?C^ ?I^R«R fTO? 
tsipto ajftHiiw wilcSlc*? sap ?c»f 1 

ffscroa ?i?c3iwt? sap ^ i xt^cStcbr sap xr toto xi®c® ri^iSB 
TOCTO '9i«l? SC®I I Rl^Qa© TOCTO ^5T? SC 5 ! ©f^CTO ^f?i SITS® TO? ■fft? 
©«TOR SXft? STi# 5 ! SC®T I ?TO5 t? <ff?CX>M WI?c3lC'S I H SC3P? ©TOPlftst 

«Hfftl<i 

8. s 5 . *umw W> 9 9i3?ix ?tos ft csrrstr?? tot ft^rc? chsc^ ?*ji to?? 9 

©3? : TO?l > il^G : CSX? #? 5 IT?I'#? ; T ?T #SCTO c < p|c*il iTO ?T isj^lSft 'TOffC? 
#TO»(T?CTO SRI f©3 SfBtlft^ 4)?CWCS STOP! TO?, Wi? TOTSP!^© ST 
S?^l5l SC 5 ! I CSISTOSS TO TO? TO#ft SIS! TO l 'HIST 5 ??© ST TO#ft?t 

TO?? 5 TO? CSISTO'iCS? f?l^ TOS? S# SlTO SC? ajs^ I??!® SSI ft?^5 TO? 
CSISCSS^IS^l? I 

®T^?IS : ■'STASIS SCTOT f?©fts a|ft!5 9 csrrf&s STSI sf^5 ajs SI? 5 !? 

xfoxi'j^WfTO TOrofl? c?r #sig st spnsft? 5 s?, sr #sc?nc?? cs®c? sfe? 

SC? ^nSIT 9 CSM TO? ft^ #SCTOCS? ?lsc? WS TOTC^I SIT? ftft? 
TO?T? SIC? 5 1 

CSICST #S St Sjlftwcs? C?TO? «l?nM S52PSCTO TO aj? ft©ft® aif 5 !® CSICS? 
SCSI Slfst S? l CTOC?? SCSI ft©fts aifSps S|C?*I TOl? TO ar® C4IC?? 05fC?®S 
©SMC?? ft?aS ftc? C?? ais^ fttsm ®t?I sjc?I5^t? ft©® 5 ? 5 aifts ?#? TOC® 
SICS | af®ICS S?!S#? 5 TC 5 I 'siTOlCS? SRI SJC?I5 t%I ©SMS9C 5 !! ?®§ TO aj?^ ^51 
aiTOTCS Soft's SC? CStS? 5 CSTSCS ft® TO? S^jS ?■$? »I^?M ft^P TO I 
TOCjftc® csissscss c?MaFra SC? SC$ l 

S. 'aliens ft? stfsc® ft®lc? ^tesfl^s ^SS SC5 ? 9 

©3? : TOC^fts 5 ai?s® SPSS CTft, SI? SRIXISfSS StSlT 99 I f^ft? ftRTSCQ 
5 H*TST? ?! TOUR! ST’J, CSS? - TO???, C? 5 !?!®, f?CTO!, iTOPol?, ®? Sfoft? XICS 
ftQ® TOsm TOC^i?? 5 SI9?1 SI? i 

?1®C® CStS fSCSCS TOCi?? 5 SIC? 5 1 ??fCTO Sift? SWlf®f?9> $C9MC?? ?i|?CS 
Sift? TO Slft$RI TO I ?®!fCTO XWICS SITOCS? xftC'Sr? a) Slft^S TO? C%S 
TOP^ftcro CStCTO STCS fsfaPST TO? TOPlfts TO? I a| ^ TOTC^flfts 5 ?®T^CTO 
Sift? SICS ftcS STftc® TOC^ft? 5 ^?S ?8l? I 


38 410533*3 I3f3>53 3t313*t 5 4fg% 


■ 2 f!j 5 TJntjpi 


»t. 013 ^35303 EEC, ECG «53t, CT Scan->53 5T*feH1^t 3Tl*m 53*3 | g 

5'ea : EEG ($$Rt) : EEG-<53 < J e Ri3 At»A Electroencephalography I 3%053 
Z3H)I®5 ^>l4a ,J < *lft'513 33i1® aw EEG l >3 3 a\('®0® <3 R1%j} 

e?Brtra '»l^«in awjca 3foc*3 5i4a*3055ti5 51510 gr^ 531 

55 I ($15 ^t®!'® Gift Pwk’M <3 (Sftvilti EEG 3J3A® A3 I 

ECG ($PlRt) : ECG-^R < J C ^ , 1 AW Electrocardiography 1 A$30G3 <Rij|vs5 
5l*f<5>3 *#¥13 >5 3Aif® A0®11 ECG I 4 <T!Sf®C® C30A3 Rf®^ 6113313 313ft 
'»I^Sl3 ^t3t33 313103 ^Pft03 2<tyl®5 51<R2F305 4115 515103 035^ 531 33 1 
Rfofl 33033 AFiOAPt 3*il'55S c t <3 f®R>vi|n ECG 3J3Ai® A3 l 

CT Scan (Pffl> 5113) : 531-0 3J3AI033 3WJ03 C30A3 5'®j>33A c3>ICfl 50*3 
G)3lGl5 $03®t 3t aR £>®R 3313 v lAil'®(5 PlfB 5J13 331 A3 I >3 ’lAiRo® 4)303 
<iT31-0 3I3AJ3 50 03053 5>»1'83A 05l(.ll 5033 3GH5SC31 R3lQl5 aR C^RTI 
A3 I 333'Sfw 4 foll&3 Af3SMC3 >S5fa!® 50 3HSUIC33 3IA103J 53fi>3 
&31&5 aR £®R 331 A3 I 3%5, 3^®, ApRfG, 33, ffAJ >93?. C3CA3 5®J53A 
Rf®*j53-4j®K=t3 ’iWl® 53MR5 '>o| <3 C3M 13*113 RlfB 5113 3J3AI3 331 A3 I 
<t. 3. f^R^JA « b*lRij)C®3 30*0 *tf$5I 1%? O 

®33 : f\3RijJA « S*lRtj)0®3 3031 *ft<$51 : 

R(3 « b*lR$0®3 3031 41313 *#51 AW f$3 A 16 ? 5131 f?3f3ft®3 ?|R A3 R*? 
«lf®%! 31^3131 &*lR'ifC®3 t)R A3 I 

5I3I3, f^3 l3^W>3 310 R$<!0M ^35 3J05 I 5*!3RC5 E*lRlj)G®3 310 

Ri$A 0M Cbl33tiM ^5 3105 I 

3. ^t*13®3 5f*l?C3*l t3®TC3 335 50? A 

B>Q3 : $035f§5 3>I*1?G3C»13 031®T3 31' 9 tt s T £3*pf®5 3?05® (SA*I*J A3 I >3 
(R*2)l®5 3?05® ®1033 331 f3C3 >95lB J 5*j 3*61 '5331 1*33*10 R0 0^1 AID I 1*3513 
5331 33>13 31AI031 ? < t'jlf®3 1 *|Rp *T*t *|fec® 3 v fl'SR® A3 I AW 7 Tt313 c t 
^W3®3 3Pl<C3W3 , 5f! 3l<filR> I 

3. 533 531 ^33^ 3TC3 3W? A 

S'SH : p3^ >53 2J313 *lfe >53° C3 3§3 3C3I 5 “ll'3> 5ICA '®1C3 fiw 3C«1 I 
5. >53-C3 f^? fbf3'PilR«9lM >53 «3*^ Rs? >S 

^53 : 10-11 Rei3 C3C3 lO* RB13 ®35 ^tf^RRlt ®lfe® C3)33 335C3 >531-0 
3C3 I >5^-0 >53 41313 51>5 ®35 313 , lR>W'’1 4lf® CTWC® 3 x 10 ftUW I 
fBR^^tlRwIci >531-0 ^3^ I *l5lW3 C31U3 55013 Al® AWfet 1 ® AW, AF® 

C®C5 C3W 31 ^I)t33 C3101 5501 53lf^® 05R?3 3^ 410*1 3301 >5^-0 3131 ®l 
331 313 I >5A)t51'Q 5l»1313, 3)1313, (5S3I3, 3^1 4f5fe 013 R^3 >535 01013 31^3 
fbR><3l3 <531-0 313A® A3 l 


^spn’tl't 


4JC3 I 53’5T Rrf5>551 5T313*! f^BSH 5 4fg% HQ 



f^Tc£PT : ^obo 

>£| 5 ^ 

333 : A 3*61 'Oo faRB; v J-Rh : <to 



j 5 H^C*f 33 >535 t&S^^l^lR 5 ? >5 4jfap3l C31313 3J3A® A3 >535 C33? 8 

®^3 ; fefeB Fl 35C33C3 >53H3 7)50505 3i*lf803 2jfefI0 3§00H 301 I 
0)1313 <531*13 5)513'aC3 15»lw»|«i 350505 331303 4 JQh)|c<? fesr^l*H 301 1 
CSSBl 0M1C3W 3T3?I3 033 313T3 3J3A® A3 ®10f3 3t3I dJPlwH °ll?,H 53 T $3 1 
CSt30R *11^03 33J R0 <53133 350P® 5I313-2J3H A3 I <pH 5B|0 4PrS 
C®Bl >6 ®3J 41^®3W 350® l 3>|0r3 05?! 5R5f305*l0)3 ^31 fiRtBW 

350®05 <531 5 T 5 1 350® >53° ^'n 5 !^ 3°C35®0 f>s>feBM 35005 3R*1® 531 
aj 01®3 1 >553J 05^1 013I0M 3J3A13 3$01*H 9 1®3$01*R 3J3A® A3 I 


3. Jm53l3 ft? jj!*13tflM3 4WH ^31313 f% 

®93 : 0 303 3IAIC3) 05R31 3f33«f 4131CA3 R®30 00 R 33 M 3tf33 C30 

®5310 3R3^3 531 313, ®!0* R®3 3R3®5 5 Jjl33^l3 301 I JjI35<|3 ^ 
4pR3 I 331 : 510I§ 5133313 9 5301^ ^135313 I jjh«P3l05 4J3I3 ^313136011 
A011 51F1 03A)3 (513 5 35H, ^3J ®13 0fH ®13 A®llR I 

3. I7)f3^® (CPU) >53A 555^3113 (Software) 3®T05 f5 01333? >Jj 

^3 : f3f3^S (CPU) : 5HSBIW3 0 553 C^Bl 4felI53013 516? 50 ®105 
0®l 5 I4l0)f35t®R5 31 f3f3A® 301 1 l3f3t® 5H®6|03 3^3 5 G3At A3i3 I 


WC'a3TT3 : 33311 331313 31 51< 3*313133 ®C3C3) 5H®B|03 ®13T3 
31313lfA5®t0 3161101 R0 t* 131310 C4J1SJ13 301 I 031313 5 031313 33H 31 
5MS6103 AJ^S3J13 <3 3I3AI35lfl3 3031 3**1^ ^f§3 31 3103 5j>6<33)MC5 5I*N>3 
50 ®105 3^<33IT3 301 1 


3. C5ftt *535. ^35303*1033 <H«*5J f5? 

^S 3 : 


8 


C®Bl >Q ^35303*1033 303J 


0Bl5<S3)g 

$35303*13 5 ®3J 

3156^5 31 53133 316319 5=11 SJRta 
3J3A® 5ttT3l33^A15 0501 5 §313 30 1 

$35303*13 5 ®3J ^5 ^^*1®10 31®il031 
(®Bt 31 55S0WJ, 5T#53 5 513AJ3C3PII (Useful) t 

ci5l <ipp|5 <335 31331 5^^Wif303H 

^1®03J3 l $*r®3 >355? C®5t 1 

0®$R5 4(03 50 $35303*13 3W31 313 I 

®Bt ^31^ (51031 ®13$ 4J5H 50 31 1 



f^'WH *3 




C^l ?T ®?T^ 

^T9?I7T*R ?T TOJ 


CS6| ^TO?OTC ; ?? 'Q 9 !? ft^I ^C? ?t 1 

C^tl^i v8?? fto^j <Nd 1 


: 

: ■ 


<WI»H, ooi, fWS, 00 ^, 5JSPI, 

»wiiw 


^5t, 

caw to owt^R 

ooi fenw STO 

00 ^ ^pifen Mtn 



$$l?cit ft? $GlnWt ?JTOTC?? *(ft?T « ^srgfttfToOTT ^ftsic? ?*ft TOR i 

®<3? : ^hic*it : INTERNET-^? ‘ s J c ft 9 t International Network?! Interconnects 
Networks I $*5 MchG f?^$ ?4*H$6l? C?6'a?t<jf I 46 CHiUtwIc^ 

to^'Wcr* (Arpanet) ft? ^iswts? sn?f??5 ?>i44>j ?? i >Mri» TOn 

<fwic8? R'offi ^46 sppcskj ^ttg^t? <?ic*f? sr?f6 R^R'uhtft/* 

<pFHST 3|51 OTte?lc<& ?T?IC? ?R*fO» 4C? I v£j OT><3*J!c<£fl r? ^i? rich's I 

tor ftftg c^<3rm^ to?i (tcp/ip 

Transmission Control Protocol /Internet Protocol) CfillcUl^ 8 ! S'&MCHfl TO? 
^>T?r6 '"I^tIU ?? I ^o>trO >||C*W TORcicS fSftfayten^f 9 ! GSjldJHR <3J<J3J<1 w 
3 ? I ^I? 9 !? $* 5 |<ic # l 6 ?J?^f?TO}t? TOTO S 5 ^ 5 C?C? m I 

telrb TOR {fM|$4 RPRtR WiSW>*R C?5<3?ft (NSFNET) Sjfefcf? TO? ^HWICHCT?^ 
5f»T? TOT Tim <*FR RftjJ RTOR Sfft&H C?6'3?ft $*J?CH ’•lift ^? I TO*fC? tofeo TO^ 
TORCHCER R*f3R TO ?T? *45 TO? ^fRfbfi TO® ?5£? I tobft TO=1 

^•t>I?C"i6 rR>H (?T Rftf G2J1'»I$^I?) l>1^5? TO®1 WlR^ 'SHJ ^5|<ic r ^ 

^j^Rlwu *jt<JM ^jf§ ?? l 

$5|4c«1(5ii Rcb ^tWllMl TOI ^tRI i 

□ fttm v*fpm : ^ fttw ^ m \ ^btchU ft? 

^TO?T-ftftR ^PWI WI^I OSftTO C^C? 5 tot <jto TO??*! 
*Tft#ft (TJITOTITFT? SRJ 4TO C®6fc?CT TO?fts TOfa, TOtlfe, *p?. 
*TO?? ? 5 T’ 5 t'5?, TOT ?TO 9 fC c fi? ftSaTTO, f??H, C?R ^SJlft >WJ^ft>, TO3|<3TO 
???, 0 *Rf? ■^TTOt, ^R® TO ?? 5 ft^ tj| Ji^K 9 ! ?*ft £H? 

v5R^t ^SR (7J, (71 CTO7TI SJTO ^5CTO TOT ^MWcK CTOTCTO ftlM "55<3?IT<5 
C4ICHI 'TO c t C 5 ^ i ftr ft? ^ 'SCTO ^TTOTO t?c^1C^ l 

□ (e-mail) : CT (TPTC'Tt ^‘5hc # i3 TOTO^lft 'TO (71 C^IWI ^TOI 

com ^mchB TOTO^rfT^ ifom ^ i $-c* f$?m ^u 9 nkro ft? 

^WC^. I TO 46 <»C ?14 C^TC^CTO 'SRJ 

ofitt TO^WljvSj^ST (Tf^lJTO't TOtfS 9 fTC?T I 




ftft^PT ^TTTO^ IftSoH 'Q vSTgft ss 


□ (Research) : ^R?RS TO^R v£PR CTO7TT 5JCTOR 

^5 9 fT(^ TJT ^TOt 'TO TOJ 9 fl^ ^fSTTOTC 9 ^ <3 ^<M I 

'TOIDT •il TO1BI6 ' 5 lft ^^C'St ft<f> S^iM TOT TlBJ I 

□ C^ 5 'N'Si>| ^6TOTT? vb|®*i-(?Trs TOT TO ftrT ^<Cb l 

□ ^TTOT^T c 4 Hl^l 6 l : 5 vi^R vfR ft'tT®'! ft 9 !^ I TO*TO 

^nJ|<jH6 HHI *wt*i3 9 t c 1I5^I ?^1^HC6 <i 'sn^UDT > 1^C'Sr CTOT-^f&T 

TOC® ^IIW'i I 'NH c 1I^CH< v£) <llR^J(.4 E-commerce TO! I 

ciJ^f^T ?^5WWCC ^ICH^ CTO 9 tTTOl TO I (TtOC 5 ^ ^Wl Telnet, ITI 5 , IRC, 
Video Conferencing, Iphone, Usenet, Archie, Gofer, Veronica & WAIS-TO 
'SRTO ftj I ^5TW<3 ftro^pT ®TOOTI WT ^R(7Tt6? ^TJPT ft? 
ftr^ft 9 ^! 

^• 51 ^c.h 6 'TOft^TT : ^* 5 ww 6 TO 5 ! ^iC'JS TO ft^ 

^gR^'3 <LWi\ I 4v&lltH C 5 tT^R <3 ^PTOH ^R 'SITO 9 tfTO^T TO 5 ^ Rno^hRI^ 
?fjTTO ZSPI i ^HTOTO ^TOTO (TT^TOKft ^flft *tTC$ TO® (?T6TOTC^ TOTTO 

^prictocto 9 tRro ? r i toi^t ^Jwwcfai '©t^ror jc^ ftft 

^nft® ^ i 

O. E-commerce ft? ^^fTO ftW TO IIRTOTO ^jWht ft? ^UWfb'Hfl TOR I Cyber- 
Criminal *t®T ft^TO TO TOT 3 >lR^T ftw.? 

: t-TOpf (E-Commerce) : ^TO^fTO TOPf (Electronic Commerce) -TO 
^i 9 !^ ^-TOPf (E-commerce) I 2fBl TO 55 ! (TrCTO R^5 

^•5|<ic*ic6^ -JT^nTI ftv^T filft^KTO WQ C°i*ic>i*iW ?-TOPf TO! I 
E-Commerce-TO «2jC?lM : ?-TOTf^ Jf ^> 9 lftc'2> 'Sflfift C®lHC^CH^ ^7JN I 

^ftr 56|<1 ( 7 T 6 v 3 TmSR ^T^TOT ^Rblfts ^tTO^aft 5 ^ STTOR TOft vfl TOR? 
(TRC^iCTO 'TO <^ ^RfbVi | ^ 'STTTO 5 ! ^CTO TOJ ft?S? (7T C4IWI ^RTO 

TO>f5 ^Jt^s (7J CHICHI ?ITvCTO TO? (7RCR7T TOR i W! TO^R’PS ^5 C?ft 
?T TO ^C®TG C^HCWh vTOt TOC? TO^JrV6?ftcV6 ^?I TO? I 
^-TOPf ?J?5?f?^ ?5ft? ft?C^ I ?j?>ilR4 TOC?H^T *3 ?^R tsf?? 

'TO ^-TOPf «^yj< ^ftsf toc^ 1 ?mifro 9 f?ro?? ^c?i crow, 

^ *3?® 9 f?TO?? ?TTO TOC^i 'SfRT? TO ^I? 5 CTOI C^C? 5 TO (7rC*t ?T 4?^R C^C? 5 
TOtfft? OT® ^ R I ^-TOPf ^aR?T ?T?^#C^ ^f?ff TO??^5R Wllft? 
?T?>ilR<^ ?TO TO? ^TJPt ^16 ?^C? Rc?c^ I 
$-TOPf TOrCTO ftR v£]^f6 TOR ?TTO fifft^TR? ^T ^lft?T? 1 f?C*iTO5 ?TTO 

‘ s 3ft^TR? Rft^f orfro ^ »n?T ^ftcro ?c?i a 5 ^ (TMrrim to?, ?tto 9 Rc?^f?, 
v£TC* f^^U'S? f??C? Rc*l? ^R? 5 ! ?TC? I 


fsfmtlFT 'SISTS't fa'&iM « •2}^% -SflJ >!S1ST. t 

?-^St"4 ‘pftshlM* Sjf® slPas StStCSS ■jftst CRS I SFS SSCS <R^SB1 SlR* 4 ! alSlS dpjo 
J#$ vSSO SjtfR ^-«PSJCJfel 'Csft^l | 

t-smtf SH-si-aiRcsd? fiwi*H fs*Mcss c^eai *ej*i sri Sciiw S'cst^ i <^j 
cult'll H 1*IJ St CSSt ft-Ssil^t 1S v HH ‘MIS | 8H1 o*£MllstJC®tt fists <3C?RPtl^B SfSSt 

4^^ih<i ocsssftcS fs®t*H assess stsics sissies? ^gss ss?t w stR 

Cyber Criminal-*!*! sHMcs E-Commerce-m? mst»( fie 6 * I S'&llts ^tPEGSTi 

ffs « fisfrat sis^t «rsi fivsitsfife-? sihis ^cs stf^cscs i mtsRm Cyber 

Criminal-*!*! CST> '«?!(.<£ mlfe ’Ill's tiPR. C*t!*R '5SI (.Stcs CSS l >itS ^C®T CTtCSl 
Sjsslfis 4 ajfi&H SIsl'Ss 4 rDA ’ilw I 

8. SowGjssI*! f?*? v tS^JS^$. mlCTHHI SRFS | q 

&S? : ^WS®S)W SWIPS : S«%5 CS JEW §*!RtH ST?^ 'SKSSt-;, 

<k"“IIw5 sis i csss- sfisiD ®is, catss.tojifes SS,^S®pf®S SNt^SJtfs i 
1%5mtS«?ftSS *t?ife : f?^R§WTlS3 Sttis Wl-fla JRCS fitB mtCSIWI SSt ; 
'srsf^jr : ^ sstfooo wn, ^i«iifi c®*! $y>nfi ^jf^cs w S^s*} sst ss i 
'SIC 9 !? SRICSI SlfS S1*ff® ^9 tiRR ’Ilfs? SIC"1? SIWJ C6HIC?5? JjfsCS %<; 
i5Sr1l*w ^?t SS I 

: 4 *wfew> *#!? 1s»S Sfecss SSC5 Slftc? 5tfl$S csraicst 3S I Wfeaf$ 
i£Wf5 teHcm?? SIW ■'iulsfi StW l Wl cswImum fs^,©^5S I 
(tftsf^m : cstsfsf*, Ssflmcs wnsi-^% csss sissi® ss i smstss-^fes cssts-^ 
■ess ^IS3S Si"fPJ fsftfc ^9 miCSI sf^5 5JS ^ICSW'lfe fS^SfocS) Siira&5 39 I 
SRBfS^rc : 4 ’Esforc SRpifei SISSJS SSCS STS! ^SlCSt ^S I SNtfr CSHtCSBes 
STCS ^ SICS' | JKS OSHIWUm f?^ ^ , S#5 ^S I 

*nsswf^ : tii *raifec® jssrm® IstS&sis fs**R tsfarais swsi siw w 

^S! ^s | W SIS5RI SSGJ *# sn ?®fs SRI! 5S I *H% ST K t'! 

SRKSI OSHImSs ^ISCS SRI! 5S I 

S. RAM tilSl ROM S®!C5 ^ CSICSR? 4 

r SI!S (RAM) : Sim (RAM)-^IS ’j49i , 1 ^C°9 Random Access Memon 

t# s>H$'Gicss m^tlt ^«(J srsis ^tos, csstw ssH®5iws sjfe E«mR jts 
csBt tiis? ^«fi s°s^s ^st ^s i sites ss 'SSi ^st stc^ m^ilt ^csts^fss 
l^tscs I sis JFC 5 ! ^HSSlS SSi ^S!S SICS SICS t£RI SS 'SSf! ^ sts, St mE; 
tpRPSns ^S! SWJCSl? SSS 3?s St I 

SS (ROM) : SS (ROM)-t3S ’J'fei'S SC^ Read Only Memory I >Sf5 4FH®Clw ; ' ; 
^!ft ^ I <*HS'G|S SS SRTW S! fS^I<> 5CS CSC®! SCSS sf>S SS 

SSlTS^t 'SWS St 'ssfssf^s SICS l SCSS SlS"i '$W5S esresi jrc*hss, stss^i SI 
SfSS^I SS! SIS St | 


SJCS'JIS'JI ^f^tiPI ■STStS't f^SSH 'Q •£f*(f'&> Sc» 


Nuclear Power Generator fi>'®l(. < ^ s*C9? <t 

®gS : 1 s®§RI *tfe (Nuclear Energy) 'SsfllsisS SRI SIS5JS ^S1 SS Nuclear 
power generator St SRmt*tfs^ I 4 ^C$ ^S&S fs&St fsS3*1 SRS ^T*t 
$6<1ji SRtI ?S tflS^^,*g '5t < 1 fS'jft §«.*WS SIS^S 5S I 



f&S : Nuclear power generaUrr 

SlSSHtsS? ^flu® S1CS5 «|S ^5 « 0>sm| ^* H 1IC'5S •Stai, St fits®! SICS'Q S#CS 
St I tD <TOS f®t5CS SICS5 5jtSn^BS b'i'Wllffe SR5S90CR1 I tSCRSW 
S^rt (Core) S®tt SS I -SJRFI^S S^IS f%«S ?PS^OC®t1 §®IS SS 5 Sl#*W STC? I tiPtS 
ST%t«t t^csfsstcss SS StSt *J*f StC^ I CStSS St s>)l®fssrcss S«CS! 
^®csfssicss SPIfHf 5 ! StSt SS I 4 SQSCSTCSi ftsass S« SSt 5S I 

stsstslsss siics cs ?®csfssw SJSSJS SRIt SS, Assess ssst^p fsa*t I tSCSS 
SCSI '?$cslssts-^'8<t ■JS OS'^f I C‘*tCH!'5ICS tscsfssm-^.'stf *1SST5 fi»ll«ro 5CS 
ti# sic*to^$ mg «css csissts <3 faw?s *isst*p5 siswfis> ^s tfRRsifo fsms st 
fS5I®CS «tB SC? ts§§s ^S « sfc (s»!®CS alts 200 MeV *tfe SS 1 m 
ss Sri's fs^Sswit ■ytsts miT»t- (i tic*ts msiRj ^©caftsm-w ssstg^st fiSfisiitss 


b-o l3f*h£PT *11*03*1 R'eaH 'S «t5% 




fi»l«M *l£lt® ^3 | 4®1£3 "^sapr RQk)| 53 43? %> 3|3i£g 333^$ 

R«|iSj(,H«i <K«i 'ai'ajfipp *lt33l£ c l §?*lll3® *113913(335 *lfa» ®T*M(5>t® 3i*l(3fii's 53 | 
35J35ft9rsi 3W}£*H£3S 5&t-3mt 3s(3£9 ’JWPI IffaEJl felW 3Nt 53 1 
*1ls»lMft < P felih) <Wfol*j|*l 39£9 £9 453 ®l*M('fl* §?*1«J 59 ®1 3 fl913 e l® §^ 311*13 35% 
31 ft%19 *013 913t £33 ®£3 4191 59 43? ®35fi> 3931C3 3131 *11% ERjfWW- 
£% 3»£3 £3131£9t 59 I 3W *# ^ 3T*1 *1(3*1® 59 43? 4 31*1 3131 45#!® *Rlfe 
blc4i £5R1£«H>3 (Turbogenerator) 313519 ®£3 ff^I? §?*!•} 331 59 I 

3. 3f®3 C5%%3W3 PAL system 3** , %4IC4ltH! 3RF9 I <t 

®-fl* • PAL-43 5W Phase Alternate Line. PAL system 5OT Rc.33 

3IW3 £3£*t (^^#33 3*3£>T£3 313^5 43133 d5ftlw*W 49£35lf§? f3£§3 1 3f«3 
£5#tf®*R 3*33113 4 *t5if® 313^5 59 I 3^3 £5#rf®*R 3* 35 11: 3 3 <75£SI 1®9f5 
C»il(*t3» 3C63 4£9W9 l 4 £3t#T® 3WC31 5C*1I 313, ^1*1 'Q 3^ I l3>'Ji (®*ilo 
C3H33 5 31 43S3TC3 *llifC91 3S3 59 *9 I 4 8 RI 3° Rh(I>C 35 £BtR£T9 ®t*T 3*31 
59 l 435^ 0StM3 3IC3 5 3J5 <3 %1 1 3f*(? 05T513 9t£® 313 5 %l 1 4 )jfi> 3B53 
£81051 33333ft £351£9t I333J13 333 C33131 CBl3l%33 4I5359U1 331 *1U? ®99 
SK31^% f® 5 # £9t#I95 3$ *11591 313 I W1 C5#rf®*1H3 *Pi[9 C3 £351£91 3t%3 
t fTJ *fft>£9 C$13t 313 l PAL f3C§9 33C5 ^3® 4v5f£<j TjfiJ OSJ051 3£$<j 
3tfe|C e l3 (multiplexing) 313TC3 3f$9 % 3^3513 3 s 9f£9 i C313HJ3I 5£9 41£35 1 


^tr^s>^ RfiiiPT ; ^oocb J 

Mm 1^'SaM 

333 : O 3*5t; *jf313 : ioo 

(5§3T : ??£3% <W37 WW £9 CflFtf 4®/t? ®79/9 £K$<! §39 %? / ®?9 c foRWM 

^ZCuf&C'-i <W 5333 1 J3? 4C}3 43? a?3^t <3 &!ffl 

i. 3. '“Pf ^33 %? 43 3^ t3 3lf3® 33? Ultra-violet *3 «f5R3 3H3Cht^3 f3 
§*1333 « f3 ^*1313 3lfW 33? 8 

§53 : **Pt ^33 : »HPt3 SflfapJ 'SI13IW3 5 3C33 §*13 <3 f33i*t filfoQwi ^fl 
3C3 ®IC4>^ *Pt *j33 3*3 53 I 

**P» ^31*13 *3l®33 f33 : §t3 *Ptf5 *I%3C33 3131 31351?! *133 *(fe ftal ftC3 
^513 *113 I *lft^l 333 C331 C*1C^, §*5 *Pt^5 f*t?l 351331313 C3 335?1 Jji%5 ^sfgj 
35^3 ®|C33 2(33 *tfe 3*t 3^C33 3C3J 2113 '3C33J33 *113 I 13®1%3I 3HI *ift333 
313IC3 ^HC® C*R3C?3, C33R3 3I^3C3> 31^#t® §^5 *R?33 *lt^3C*t 3I3SC® ^9 
£33133513 3T3C33 3H®1%5 ^-TRjjjpt 3JR® ^3, 351C^ 3C31C313 31TC3. 

(.j|6j|«r f^BRcB 33, *1^3135 3Q13 3>lt>Sj %|®s|5n C33t £33, <fM ®IM3ln 5 3HJ13J 
®nf335 ^it3 '®UvQ*b3 1['3313 381331 £3£® 313 I 



5]*J33T313 f3f343 '3T3T3 c t f 3WR 'Q gq% b-i 

3133OTC53 ^31 Ultra-violet ray "3 §*R3fit f%5 ; 

i. Ultra-violet ray 31 ®lf%t3ot3 3t*l3 £(®I£3 3T33£3£53 \5C353 f3£5 t ®t? l t33 fe 
i'sfi ^a9l3 •SlPlPW 1 ftOwtl Jjfb'S 53 I 

ii. 4l®t<K>f3 3f*J3 3R51C3J 3f|P1 %3§, 3311 (%"13® ^£35? 3^1) 43» \5f1C3T 4£33 
£31C33 f5%31 3531 5P51 1 3'®3Ii<pic« 15 £3 3353 (3£<t>cl>3 £31^t «|3 %3£3 fet> l( V3 fe 
33J 353£® *(I£3 31, ®l£tf3 f5%313 $3J 4%3«f3 3f*l 3J33J3 331 33 1 

iii. 4W3 £3lf33lf33, ^3, f*l?fij9ll>13 £3%31 51®f® ^£353 311% 

3|f®£30l3 3f*J3 «3^*3<^f335t 3C3£5 I 

3133£>i£33 §*13 Ultra-violet ray's fif5I3 : 

i. Ultra-violet ray 31 ®lf®£3$l3 3f*j3 fi(®T£3 3I33£3£53 ^ «1M ^£3 313 1 

313® ®rf®313113 3lfe<ro^ 3f*l ^£353 §*13 *lf®® ^13 5|£35 £3(3 
(sun bum) 3fl 53 1 4 33£3 §*1^£^3 £35p 1^3 313 ^ £33^3 3^33 \g 

£H®®R<t»l W31 5'S313 33?I C3TO ^ 53 I 

ii. ®lf®£30l3 ?t*J3 <p|3C c t \5c35 353313 3^5 vfj£3 | 

iii. ^(®C33^3f i l£51£35J£3*t33£3^fH^35£3 313'iI3?ia35f51£3£51£3#r5*P5£®*IT£3 1 

*1. Load Shedding f%? 43? £33 53? 3WRHC1 ft ^ §*tl£3 §«*tT33 353153? 8 

§53 : Load Shedding : £351£31 3513£3 5T®l%s 3333T5 ftf§® 5W £3 
*lf3f|f®3 53, ^l£3s Load Shedding 3£*T 1 

Load Shedding-43 ^733 : 31313*?® 5lf5313 ’*pI319 *fl'33T3 £§*f30£» i ll3 f3^P 
§^*1133 *¥9®T 353 5£*1 Load Shedding 53 I 

3T° 4 1lw.*[ *013, 3>9®ll, *fl% f3®3*lf%*, 31^*1%, £®?I <a £3t3*lfe £3£35 
§<,*1133 3531 53 l 4^H5>I'3 *1T33T3 3i*t*J[33 43sfB *039l‘lf3«J> f3^T^ s}3Tgj 
31®3133lft3 3£3£5 l 

*f. Petrol, Diesel 43? Kerosene-43 3£3I *0^5J 1%? Antifreeze ff3T f%? ff* 
^T£® 3T35j® 53? g 

®'® s •' Petrol, Diesel 43? Kerosene-43 3£3I *H%0 : Petrol, Diesel 43? 
Kerosene 4£33 S|£®1£3^ 3**J5 51?£3I35% I ®£3 4£33 3 £ 3 I ^pl 

*10% 5OT1 4£33 3je|£t5 tW313 35% ’1331'J 3?3J13 1 Petrol-43 3jep® 
*1331-3 3?*01 5 £3£35 12 t3Sg Diesel -43 S|f®ft 3% *1331^ 3?30 13 
W£35 18 43? Kerosene-43 CTOI 12 C3£3 15 1 

Antifreeze 53! : £30£31 ®3?f *131% f53Rf 3531£3I3 3RJ ®lt® £3 531 OT*tl£3T 
53 ®I£3s Antifreeze 31 f59l93-f3£3l9® 53T 3£«1 1 

Antifreeze 5£3I3 3T35J3 : Antifreeze 31 f53133-t3£31335 53J 33£5£3 £3pf 
5T35j® 53 *0% 3£^ ^335 t%£3 I 4^1-Q f3f®^ ®1*| 33?0T3 33 C333 
C%*11^ §51*135 3£3 (Solarwater heater) %1I33-%3133S53T 3135® 53 l 


faggR *3 

3. cm 3faC3fW3 *HJ TORH* fa fa Vaccine 3 f 3^13 Heart attack 'Q 

Stroke <« TOff *ft*faj fa? 8 

®^33 : cm £|fat*lt3 Vaccine : C3R £lfac3It33 'SKI 33CH3 Vaccine 3i3$J<3 

<p?ti 33 i (7TSR- *m 3fron:*f3 $ri bcg ^TRpfaR, fa*fl:3ft3! <3 *qfrtro 

Sj(TOft33 ^SRJ DPT <3 DT ^JRspR, C*flfaQ 31TOTC33 ^RJIPV <3 OPV, 
•srfronTR shj ft <3 (3*nW?ltfa fa uriRwr $Hj£t*i«ft $1$*! 

ft £|fe>C3IW3 'SRJ RJ ft? ^)I<pPh (The Hib Vaccine), 3IC33 'sjtePlH ^Vojlft I 
Heart attack (3jtf ^iltfa) 'Q Stroke (c3jR)-43 3OT *1)4*1 : c*IWI ^Rt 0 ! 
^ 3333)3. sifen to 3^3 cn^r (7i catpra 33, ^stc* 3fl> ^fBr^ 

m l 3j4*IW 3^ <3 'SjfajC'SH *£3 <K3R)fl *R% (Coronary artery) I 4 

TOR lft SfsriB 3WI fa$ 3)31 TO 3f3 CWI SjftfCSR Sflfo Ctt* 

3ft*5 331 43^ CRJ 3)5" ^IJlUfa 1 ^fk 3fi> «ui5l^ 3W 4*ft> vrWht I 
<$!* 3OT 4*fft *l%*3 C3M I CW TOR vfcitM CTOK3 33 s *)333T3 TO 3C3 
R(7! 'STRRI >lfet63 C*ICH1 <1^KI^ CTO* <5<3»* J M c t 3F1 (71$ '»l3$lc* C$1* 3^7) I 

$. Cyclone fa? Tornado *3 RTC*t 43 fa? Sidr fa? 8 

^53 : Cyclone (*fl$(2FR) : 3ltRoC«1 3F5TC y )3 ^ v lH3 ft3* 3ft ^[fa^ft ^ffiR3 
ftt*3 Rtj*t 33 v$C3 ^>lt* 31$5PR <3(71 l TO3J*33t ftaalCH >ll$(^H 3t ^5*J 

^$*r$ toi 33 Tf-opk amcm cro 3M ^rr to i *ii$®r RfaR 
oiMiw vj|^ 3st&i3 ftt* 43s 5^ c?ll*ilC3 3fa3 ^pfSl? ft^tfte ftt* off« i 
Tornado-3 R1W Cyclone-43 : Tomado*3 RTC3 Cyclone-43 ^ 

*tfa*jwn ftcs ftgw *3t : 

i. Cyclone fTO3 3! 33*13* 4*!!*l 'SjpS R^lUvs ^ ft 5 ^ Tomadt) 

^RT^R 5 ^5 i£MTO ^ TO 5 1 Tornado ^Pft ^ITR Rt^RT^ 

^o fa5R (RC^ ^oo faSt^ ’SJWJ ^TC^ 5 1 

ii. Tornado- Cyclone-43 Rt3t3 c T$ C3fa ^3 l 

iii. Cyclone RRfR^ Tornado*3 ^pRT3 ^3 i Tomado-4?J 

Cyclone-43 ^pR13 ^IW4 1 

iv. Tornado 5^y|fa *ff v b ^IC4>, '©W ^ <3 C3 C^IC^i 

TomadoR $£& ^1^3 I Cyclone R3 R , S|3^ RTO <3 

R$WMt3 o^o ^3 Uj^l^lW3 ftC35 1 

Sidr : Sidr 44fD fa°$fa '61313 ’■Rt l 43 ‘CR3 1 I ^oo^ ^ilc°i3 )G 

Rl^3 3C5n^n(R3 waf^^g S’R fa^3 C3 ^31^ ?TC3 3R 

^5T3 Rt3? Sidr I 


fafaf4F 3 R13RH fas^R ^ gfgfa^ brO 


^W3R_ 

. Global warming _ « * 

^ : Global warming : ^ ’tJlC'Bl frf*R ^iMH« ^ 

j^n^t CT SW5R sfen «a* Global warming ^ I 

qmt ^ ®i5-^rai^5 (Ccy.frp’H (CH.) « HflBn i 

M *nf^ ipt fa !f»r? & fa? * 

; ■onft : ct ^feira ^nw 

«t^figF5 m Psi WrcIM ^^W 3 H ' 

*nf^ w ^hw i *# ^w'B ««h «.«4U ^ 

^fC5 ^n 55®n : _ ^ 

i. C5W Isif^f^t^ ^ < 1 I i1^ I 

^4IC<i; « nhl<i(H4 I 

«. «®P1R C 5 ^ f5|f^3 C®51, Wll-'aiH^-fl « ^Irlf.^ 1 

8 ^ -sfl^cRi ^ '3Rf^s c*ner*n^ <?iw *rt^5 ■sn^s? ^01 

a, ■srit «n% ^5W5. i 

4?p5PQ ^5ncaT *# ^5 ^5 I 

«t. * 

^ : ^pWPl COj-^RI ^ ’l&flt ^Ri «OT $R ^ aftSWB 

^ptKc^ T5\*vm ^ ’ira i ^mrai ^ww ^ 

CTt^fW < lt^n c 1 ^CJR ^ 5lft*5 ?C3C5 ^51 «HP5 w ^ I w ^ *n^c® 
*ift c i'$ ^651? ^c 5 ! 3 T5®^ < nfe S^i ots m i 

Pasteurization ft 5 >W R"»IW ^ ? 8 

: Pasteurization (’tl^HH) : C^ «?W <*B ^1 *I1%» t^ 5 W* 

fife ^ TIWRPR ^Msnaw ^ ’IWW ^ 

sfenre Pasteurization ^1 ’fl^R I *3lft t^5# ^ *«?P ***** * 
'I'^f'AfD I 

«n$sm sHm : w* v ^ s m>° c*f. ^mara oo we ^ 

^hi ^’ra im to io° ct. ww 6®a ^’wara 

i 

o. ^P. CNG ft? C^WRI •qj'9^ ^5? 

^ : CNG (ftiHf®) : CNG-4il T^’' 'Compressed Natural Gas' I 
W? -m fcW (CH4) ^ ^ f-^N ?1 

«ca <1'&N>SrFs ^51 ^ 'sW CNG ^ l 

cng->« ’tmra : c*kSm, fec®5i « csnc’R 'qi«iiP« fe 3 ^ cng ^iws 
if^-tjR^ow- ^m,5PP, Uiifipwi, <3=1, «k5iR«, Pi#h 

t'snfes R.wpi cng^tw5^9 i 


- — — - — 

* Gas f%? ^ (;as ^ ~~ 

JT™ « San iMsun? >si5snSmL^ SwB 1,3 ss * i ' i4 
1. 2wo TO , flsaB , wl „ w 

K'^rssszrtr^*^ 

« ’ ™ —fc. £££!£? ^ ^ <hno 3 , * 

* W+ *« 55&=iS6«o W 

2N 0(g) +0! (g) so^csmai 2N „ (g) 

«k> ! +o ! . 2 h ,o_ 4HNO](llq| 

«"(cyim*^ WlftSRnfl( ^ =»n *%*, «*» 

°2 (g) + O (g) _► 0 3 (g) 

? *S£ZZr£- ,* 

’ B< «»o»*iSI Wt ^ a « 4 Z^’ fTOP ^ S< ^' iTO 

Biogas-^ WR • ^ , 

(N Hj >, ^nro. 7*17 ,S ® t,F, <"* 

Biogas-^f «tnrm ; ^p^jra ^ ^ ^ 1 


vg state w 


“■ <SHraftl ^ ^ *"*«** <*«, ®» &* 
t*i 1 ii* R'sjift Fi»npti ^iri i ’ ’ 

iv. ^ Wf%W -f ftwftcs CT5 5RR ^n 7JT5 | 

v. ^ nif^ t^iTCTT ^ | 

8 . *. Antigen, Antibody « Immunity ft? 

m? -w^c-ra , OTC* *m m 

«e& fiiwi Tfa, ^ ^rt &— p—g 

STf? 

W&tBR ^ | 5i|| mrs ZJ ^ 

« ^ «m * zs^z ^ " * - ‘-" ■*• 

"*- Antibiotic « Antiseptic f^ | 

S?-?- 1 * 1 ”* *" a ’ m ’ STI ,,,,,, *® ^ W >Srt%CT*jnhf qn .fig, 

r m 1 tfMwwk **.<t-<\0% '&PH (M,, r~ ^ 

^IC6H "fra-^S^cf ^5J# m vmpfTffaz, , ’ 0 

*• logins f% ^fm? Pacemaker f%’ 

^ ^ ^ Mg™ P.ctes (TOKHt 

a . ^ Angina Pectons (3Nf^ JRrw Angina (''SJTRfem 

w 1 ^ 5e f^ c ® ^ «® « www ^Ri ^s ?$ i 
f»M.»kcr (CWTO.) : C-WTO ««, <# tonjft, „ , „ ^ ^ 

Z, ^ 2, , Si7i7!!if "" ® W»n V i «*r « w 

JW^^CWS vnrtli TO fta, «g Hfto, 

55S sar , , te ^ ™ • 5 


br^ f9f949 9T9T9«3 f3<5gR 'Q ^jjj M - j; . 

^ 9%* m* gi ^ <51533 99 J fag 933 *ira ^ 

5959 <955 i ^ **ph 91959 ? cww ftcs * 11593 ** ^ 9 *^ 

9uJt* I <599? CWWOT ?593UjlH3 9%3 & <®JCR sjqj f^j. 

«iwra% (3519 ifivg ^3 *nfkg 593 i tgff <9igt? *in 335 ® 353 , ^ 

45<si fare? 956 gra 59, 931 ^53 313 4i$s 
531591 <933f*f 9153 91 1 

«. 3*. 43fi> L9tyF&<»> plug 4 «3 pin-43 31® fa? 

: W* 1 * P'ug-' 5 *% pinfS <91$ f$9 (earth pin) 31 41^5 f*R (ground pj n) 
3IC5T6 -ms | 4 PtW3 ■fg tRF^f 43fS 3*1® ^jpg ^ 5 ^ jjg 3 } 3 ^J 4 |^ r. 

^ ^ ^ ' ' 5fPW ^ 3*359 £grpfa3 

^533 '913359 (3$3 559 9195<5 *1153 1 4 <93313 c^jpg <tj% ^ rjgffr ^ ^ 
^ cg| CT ^ ?35f®35 *135 5*15<5 *1153 I fa? $3 PinfS foflfc)3 tjgg 

31^33 9I9<k.* 1 3J9153 g® 91313 43 331 fag ®fafas Igrjre 4}31C?3 31359 fg^j<c 
^3^ en^t3^^3nii^ei%^3g3W^ti^^3 3riI^3J3^H 
C9 frfe<p*l3 5953 g®! *113 I «3 f*19-43 <31131 43fS «3^ 31® 3591 «m®f)g 
*fl> 3lf&>3 39359 £35lf<53 33*1lfa53 38 ^0313 3|<5 5953 333 33| 1 
$ ■ Optical glass ft? 

’" ?P t i ca J S lass (®f*tflfaJ19 *(19) : Optical glass W V*, 939^ <3 ^ 
%*f3 43 33133 315 (glass) I fgfag 33593 5)l 5tfal 3 gjogf® C3V^ 
(S^IWt3, <H?t .ilyiM ? 0)lfci ® 9 J 599 M33 311® 4(5 313^5 ^3 i Optical glass M< 
3313 333 43 a<333Rt ®9J (35990153 553*tlf3? (Tempering) 3*31 553 9153 I 

$• Drycellfa?^fS Dry cell 43 919 fafl | * 

^ : Dl 7 ceU (** C3T3) : 53 f3f«, C3IC3 ®P3®3 %3C3 <3mC3fe- 
Cs3^I^CV53 (NH 4 CI) C3% 431 C313I33 133133 f^C3C3 3 t ^3 3 Jpfll 3 ® 55^-313(13 i 
(Mn 02 ) 3135^ ^3 <i|C 3 Dry cell 3T ?33 C313 33T ^3 l ; 3 S|^.f&‘- 

C3t3 ^ ^rf33T3 <3133 C3T3 I 

3. 313133 ^gtytvsc? bulb « tube light 43 3t3T •31’^ ft? 8 

$S3 : 313133 ?3gjf%3 bulb(3W) « tube light (fWS3 3$t»>-43 3C3J *11431 : | 
31313M ^3^f%3 3IC3I ®«5 333l3rf#gS Sl^ 31^3 ^3 f33lC3^ 3J3^5 5? 
43°v 31^t3fel 3113 3131 3TC3 1 f ^llCilCil^ 331 fctS 333 W 

55^3 f q-riK^tu <33 ^3 43° 3J1C31 f3fel3 3C3 I 3 M3f3C3 tS®3 31^6 ^ps 

35K53 ?3f3 33 31 1395113 «(H3 « 3133 31F33 ft*13 3131 31E3 

^15 3C33 fe<SC33 f3C33 C391C3 3333 3133 43 33C33 3fesp5 331P^3 
31C3 4313PT3 531C3 gfS $t33Ujhb 31 <5%3T3 31C3 1 ^ 3 3CB | vb PjfS3 313JD 
3W3 931 f3C3 §»5 f3S3 31<^C3I f3^. 4f3l^ 51331 33C3 3P%1 t933 C3T4 
<S|foc«T®f3 3f*| ^5f® 53 1 4t ,<5)fic«re^l 3f*( 35333 3193 Stfosfs 331 ^ « 3 ? 
913^5 513 C33R C3C3 9131 3C53 911313 3^1 ^f<5 ^3 1 


j||^3913R 


g(C333*3 f3f343 <313133 'G b~3 



^.b-^T f^T^FT : ^oO(!i 

•sFgf^lF 

393 : « 9*5l; < J i f913 : ioo 



jggqj • 2JC$3 43? 43 1*f& SR ?, 53 CR C*p/c3/ /S>»//?3 5«W /*TC«> ?T3 / 4C^3 9/3 •HCffi C*ff 

s$3 (JTWsit tj 

>. 3. Ohm's Lawf^5? 43 Ohm 3 «it« f3 ^C3l3? 8 

^3 : Ohm's Law («’793 ^S) 43 : <51391® 313C3 C3M 3^3Rf33 

931 fe3 C3 3^82)313 513 31 3^313133 ^ 4ICS3 f353 3T<fc3!3 99193lf33 I 
C31P3 l 3 t^ 3t33RJ3S3 5j sm* t353 3KNsj V 43? f?3 <51391419 3t33I5C33 
931 f3C3 ^533139141 1 353 '3*593 ^lyllM, 

I «V 


31, I = GV 0) 

43159 G 435IS 99ig3lf<53 ^33, 453 3f33R5353 3f33lf93t 353 I G-43 

f33lt® 3lf*t R = ^ 7 1^3S3 c t (l)-4 ^3H?1 <91931 31?, 

I=£ (2) 

49TC9 R 43s(S ^3 913J1, R-C3 3t3315533 5319 353 43? 5319 31391533 433 
Ohm ('3*9) I 95tt339 (2) 5353 5331 919 59, 1 = 1 Ampire (4111*3313) 43? 
V = 1 Volt (051^) *53 R = 1 Ohm 99 1 ^ 

C3 3 ( 33 1 ^.533 5? 5J1CS3 f3o3 31*^3J 43 5®t^ ^53 ^Rf 991 (953 43 <9111*3313 
35(^921313 553 59? 3f33R539 531953 43 Ohm (’0*9) 9P1 I 


3. Direct Current 43? Alternating Current 3353 f3 3(5319? ?> 

: Direct Current (99331391 43^ sm) : ^ 2J3T3 3f9 9^91 43? 
(953 2f31%5 33 31 99533 9153 9f9 <5(^3 2131553 (953^3 531591 3(33^1 91 33 
<51^59 59 2J3R53 Direct Current (D. C) 31 992131* 31 43# 21313 359 l 
5313 5353 <91931 43sgfl S13R. 91? I 



fen : Direct Current 


brbr fcfoiPT Jn«mH 'O 




if^ a !Z£ Urren, l^ ^ : <* *fi* *m fifi* >m *r 

Al.ernat.ng Current (A.Q ^ 

OT Alternating Current 4J43S> 34^3fo <7^4^ <WT414 fw ^ , 



f^aj ; Alternating Current 
" Dynamo* Motor 44*tfifojf4s? 

; Dynan, ° C®nHTCTf) « Motor (CTlS*)-,** nwj *ft^T ; 

*na<j nww oifo* u iRk<p %«t *tfetv3 ^*rrs? ^rr 

n” ( 2S *"/?" <*" ^ s "^ *» ^ ^ TO 

M ^ Motor ' Dynamo « 

Motor V 

Hyd roelectric power 4*10* ft* C4fttni? 

^ P<>Wer 

^ nfetT ^ T Hydroe !f ctric P° wer ™ I *nfic* % fits ^ 

?. T 1 * IWW * ,pw ™ ^ «W *finr 4 sqofi tmm 

%rLTJTrf? ^jT 1 ^ «R *w wr «w «ro ^5 ^ i ^ 

T^n 

2LST ’ 1&W ?S ’ n ^ 5 ** 1 4 ^ ^ ‘W® 

^ ^ ^niT Hydroelectric power ^ «5 , 

^ ft^ ,Ca ^! r genera,or Nuclear *1% S^Gf W ^T? io 

: (Nuclear) *tfe ^*imc^j srj jfj^g ^ ™ N . 




f4f*fv£F4 ^rt^mH f^IH 'Q *2 15% br<5> 



gjilos 410$ ^ft ^ <3 ($4>>1$ V' w tl't v s4 413J 41 <2J4*T ^TC^Q 7pftt4 4t I 
vfj 4TC3J4 R^C4 410$ '211^1*5^4 ?*R IT$ I ^0130$ ^«s?l 

(Core) 4*11 34 l *^14 f%v54 ®ci^ >14* 3JIC4> l ^P14 

^(.4(H4!W4 PfQ m\ IK* I C4W ^T 45JT®ftm^ fel $$C4fH4lW4 

5 n*n < iiPi 4Ni ^ 1 v£j ^ m ^ t 

‘gfec® (71 $®C4Pl4to <l<m ^41 ^4, ^5t ^f44W4 ,p f4^p feP I vfiCH4 '24CMT 

^SwR^w-^jx? ^4 1 m?m& *m\*i fostf&s w\ 4f& 

^C44 C4I44N <3 f3J*t>4 ‘ P 14^!'JC^ 4i‘ 9 ff3l4^ ^4 3R\ 2lf^5 Rf^H 41 
oft 4*E4 ^4 S 5ffe f4F&WCH 314 *oo MeV ^ l^f® 34 l 4 

44W$ Pi55mO(?TT tp4I4 ^*t‘ 5, fK? c f4 WJKi 5®C4lH4l4-3 v 2>C < 444T3 ^4t P< 51^41^4 
t4^4 4&IT® ^4 34 I ^RH && 34 W ^ ^ 44C4 4^4^ 

ft^C44 WT ^rf44IC fc t < 4!44t c tf4^ ""tfe vSI^I "IRhNs 4i'4Ml40 34 I 

^©firarst ^rr-^rsn ^Rc?r ^®=4 ^t l^f^Fm ^rr i 

<P ^4Hf445 $fJ4 45T#T#4 44C4 C4 2JFQ 34 414144^ '5lC 9 f4 ^4 

41 f3pT4l4 4Jt4 4141 C44 4>C4 ^Ht 34 ^^14^ 3F3ft 44^1104 414! 41^4 ol^Rc^ 
4>C4 C4l4IC*ll 34 I 4*^ 4tft 4rCM 4&M 34 ^4\ ^ 4T w t 4141 2jbP|0 44ife 
^tplt4 'Bjc^i C5RtC4^4 (Turbo-generator) 4I43J4 4^C4 ^41 34 I 


;»o •2£*F*ra*’T faPww ^nataa 'Q 


«rj snrun-.. 


vs. Computer Software fN? Software TO SJC5W «tlt»iloHI 4*H I io 

5^4 ; Computer Software (<pPh51jRI *i4t>Xd<uia) ; CZJWia at (SdWia aafS at 

4R@ i taa TO&nrcta g aia^iaa#? atat ffia atarc* ^a^i<ic«y 4i*rro are 

Vi» | C4t 4p*1$t> l 4 TO^'TOTta aw l 4>H$'GM aanSTOIta TO?t TO&iaiTa 'Stftta 
4)4iJ44l§t TOS.TO&3aj|ta4 aWJ C<jMI(ai*ta , 4t4>Ca I 
Software (a* | fc'Saita)-TO 2R3M : TO 4H30W Wt>'33Jfl->49 ^ faffe^ apRja ®Wi 

4atara i aPiSSta sw&otora-'iHfiWR ara# ot*i cto w* fe ^iwimi aat scat i 

Purcyg ; Ptgwca ^RSDia ait*t 4 sitaH afroftaa 4 C«» i 

<pnafi4 4ta*tat, fit® a# troift aataa %wa ^HSUm wt-cmaa araw 
4 ta|w « ^twa Paaa 4 at to 1 ®si©t <3 caw? faaact aiasi® 55 4 p , iSi>ia TOSTOtta 1 catai> at >3 
wra TOtfTO Wl C41tat faaf® 51©!t 4t® 4ac® aiC? I *K*1 4*I-4MWM WtH ^Ri *IT9 I 
ft'FCTSS : 'Sll®®!* 415101 2 jp PtTOpI4 illPDfil'byi wSTOJta atTOt TO I <4 TOtaa TOBTOJIK': 
51% Pa Pa CaC©t ETO 1 TOW TOI PtTOfl4 5W5TOJIITO TOJWJ 43 acat fa% Pad Pt*’ 
•!fo TOI TO I PlTOfI4 ^lR>fi|fe?ll TOBdatta <!>#, #, '5%, f®f®a t®JlPa atfeSW &P TO 
Para <4 ®?ir atao Pianai® 34 -oat toiosiiU to 1 4 aataa f%i 445<rana-44 $atTO c 
TOO! : TOUtWafetll l|Blp41, TO1^34,4nt#WtSP?f$4*l4lPt®llPl 
^SalPW fttaa'tt : azalea £«W3|Pt4 ’IMaHI <pIc'St ^»FH5oW J i<po'«a)l4-TO 4WK 

aroifarotf tos wifiscats 1 aat<$f4®3ia, aataa, aft®, aPptrona, 2nPrt4®ta, ^pFtfassv 
5^ aMaaiwt ^P'lS'Bra tof5toir ataroa arot to i ana*t facaaa « 

f^5^-%5H <J>H©?W wNBrojia-TO WWC4J (HERETO *T v IIWH 44t ata 1 
sjaaiat % : ■'ra-afim «w w toi to tocto apwro toj ?H® 6 i? tofStoih toto ^ 
awe? TO^RfoTC? 'jfel TOSIUIt, ^1 ’RCIITO, ’ItTO't, aTO ^RITO TOTO TOi 
TOCTO TOf£ aK^pR « fefSPl aUCTO TO$TOTO TOTO^STO a(#P5 ?TO, i aRs TOW TO 

to, ^P“iSBra a^aro-ro toto totto Pica s«^®i « ^afeuroi ^ torj '^rro ^ tors 

^ : Pw TOWBt caw TO* TOI TOlTO, ca^, TO5PI TO^ 5 , ffS’flTOI, TOU, CTlSTOlfc 

tos]s, iron ^sjiIto fe^fTO tefes 4 >Pi§ 5 ri to 5 toto totoi toi to ar ^R5 Cm al# 7 '^ 

TO5I *%'5 | i i$ TOife® TOI TOCTO TOO >4^ fe^CTO TOTOOM IwSjftH ^®f% TOS TOJi ’ 
^TOI, TO% « §*IPnf*f®l ^pRI TO3 (JMI TO I ajCTOFTOEa ’WIITOQ TOI TO I 

air?! : #w^Sra to^toii?-'TO awPic® 4 TO toswomc® nrt%t 
airot shto toh w 5cac5 1 4H$5ra top&tojt? Praf^s awpi ^ trop 

aca (ATM-Automated Teller Machine) <3% TO£ pPra froa ^ ocais ^°ajt *1*1*4^ 

carsnwwiw wa faca Siroa < #at e i aoRca fcw tosi wiw acaa fero crw tJR ; ' 
wfica 'sjtpr i «£F5fca ars-tro ^frot a^ia ca wipii toto? tow caw ai<pi o©mi wto 
wra : ^wiroar at^ica cafeac^ Rt«n aawa TOfSrona at TOftwa ^a ^ 
TOW aid l >4 aawa TOpJ'danaw fafe (MIDI — Musical Instruments Digital 
interface) TO^aajia aw i a^aica >45R ^a ^fSa TOF^sana ^ ?ro at lacsa a© 
a® aifhftfl gtt %aca air® cacUicsa, aia, csnroflj 215a ajifoaw wft^c^a 

TO*I ^a sjISc* TOR 1 14 aawa <4F®f5 TOPSTOfta-^a ata awt Mozart 42nd 1 




gicaraa^a fafa^ra TO araa R'eaH 'Q g|gf%* h»^ 


_ : Rw i wwa fa% (TO TO® 2JCTO TOat^ a%SGiaja^sana^i TOraa to 

=»uc^ to^ area aa caa TO^roita 1 ^f5, ^aifro ai¥, "StalroiSa, atiGifl, troflaia, 
wtf 5 ®taaita trofaro tow toto #c® ca to^^ ^ij caaicai toks TOa to? TOa kp 
^ j-tseia a^ 3 ana- 4 a awHc® 1 TO^rojia-tia astaaifet® TON aw an cat 
wif5 ca# aro tocto -fatPw Tpta ^ftcarrocro tok i TOara caro^aa wo acats 
to NfeG caro a^aana 1 (uaawnaiPi-siBPrsTOaataiat caroGawacsN 1 
tsaPi®^ TOcaibHi caw 4 too TOtroca 2 r*taroa to ca a>R5uia aa , tj<3ana-4a 
toto aica 2 Kam toto TOiroa ^ laaNas alaa^a ?pcaw 1 

8. Fiber Optic Communication System TO «a*^ f*TfI I 

(?ga : TO^ffro cai'ircaiM aja^ra Fiber Optic Communication System (TOtaia 
^ftSPf w^R Prcfca) to* «a*^^ ^ tow a^aw 1 antaTa 
4p|isPiw‘R Pic® *) -To to*^ fncb aai ac®n : 

^6 ^i i 6S t® a (Bandwidth) : TOtaia ^#ai 4fi®(awTO fa^ca ®aj a^aacaa ®aj 
^ra (at TOifiNna TOtaia) aia^s to i # ^ial 5 a#i aitaia-ro aaj froa ca 
isai a pica l to to town to* ftcaca aTOfa® to i ^ a^tro® «n® an®@t®a 
(Bandwidth) toi afaaawa won *wf to from caPi ^a atw 1 wi >4 aaifro® to^ 
30 sip aNaici toi csiaa aro aia at c®Bi ai toj totocto aRiiai *Rsf®a caroi aw aa 1 
^tf^ron : anrot a# mm afroro caww sna « (fro) m ftwlfiiUw 1 
TFitaia '*’#4 4la5 l a wTO Pictw ^ic«iia aiaica Pnluh $twf# TOt ^ca atw 1 
4w 4 TOifec® a(f% §15 af®c® c#t at ®aj ^^tata-siaH toi ata 1 

rs3j ; iwtata '* i #4 4f*^Nw*ta PicSot ca ®tafi>4)M TOtata 
aia^® to TO to aacaa aaa at siBcto 1 4t ^r#4iM TOtata-ro cataa 
yysi •^pt to sjfsTOT? ^tarjTO caPt 1 ^af&TOH TOtata-TO aai faca 
aitcata 5 aPsa ■'ff ®i«rafPt tiliwM ataica c®tt at tot tooN® to i ®naia ^ 
a^rafta 2 i(®*wH a wa ®ttwi4 aPja «t®4Pi® to, crocat ^?at 

cttfa® at «ii®3#5 to at 1 a*w >4 a*tl®c® wiro ^aro to to i 
% f ®4 « cstaa wraa 2 f«ta ^ : anew apt %f®4 « csla® cro atat sfoiP® to at 1 
cac?§ 4 %a ®fiStaw*R Pt^ca aiot® ®a* %ica ®ai at c#t anata-sptR ®at to 
4i®5 >£ aafe® tap® ®ai at c®5t wtw afls^^N® at <5% wa atat stsiP® at Pf® 
TO at 1 4 ta csjaa aca wtw %i®4 « csta® wa TOtaG toi arsat ata 1 

%t*rat ® cnta%iTO awa atw : TOtata ^#4 4fi^1aw*ta Pi c^ca ® wilu4)M 
4ttatcaa ataica TOfS aca c#t at ®ai atkat to ^ 

at aroa ^nata ®staat 20 a cat a^twt 1 <a aacaa 4 fa®faw*ta PtcSca ®ai 

aitaia-qattaa wra <wia%®i « taaraai a^afN® to 1 _ 

aNctca aro ata ca, TOtaia 4PrSfaw*ta PtcSa ®n^)a4 cacttcata aia^ta 
to 4 jpt Pprs Sca ii g a 4 tac 5 1 *at aad®a wp4 ® aaiaa 2 jcatcaa ataica ®ai « 
caHtcam2p% w^jypMtavsncafTOTOiwsa 1 


^ f<if>fc£PT f^05H 'Q 




®. Mul ti-media ft? W afflS 3 fa fa? Multi-media's SttS StQt gqfcqpff fa fa? 8 

fcxHMMulti-media (SlPGftpun) ; illPCfifeal *1slBs 'Stlfeslpsi ^ ^Plt t 

JiiPGftRuii sscs cststts <iPH ^fB ssfos stsst csstpt ^stfei (c^- ^ 
^ <***. fefoa, Sprs $snft) Mffl wits ?m, s#s * 

to i PiPt, <fu « ««Ps sprats ^ s^stfifa ^i i 
MPCPKwiu* «falst'S‘t : StPBIsfest SMS'S f^taRSRt I SSt ; 
i. PiPsIs *ll!*5frfo«i (Linear Multi-media) 

(Hypermedia) 

'®- ^Blssml^w StPBfsfcst (Interactive Multi-media) 

Multi-medial MW M©fr faf%3 sfg% ; stPBfsfssiS MW 'Up frlH ssplSBts 
"3FHH Mpjf fil^OCSIT 3PTt ; 

^ **• ftfisifll si^5 St fsfsfe Sjt$5; S. PlSTS; S. sft WWH « «. 
P>feu>h ^jitsst 

sgfife « M MW Mpfg siTtst fa| S^p? sfgfo sptt ; stss, Mists, flSfe sm>, 
cBPiwH ST^ a csf®*3 sn^ i 

Video Conferencing fa? ^ 

: Video Conferencing (fafaa ^SMtsPlt) : 

< M<f IcsP k, S*1o o CSfalS SspdSBlu PlB'flSlfaa SRIP1J 'Jplfts CS CS5M S|Iff8 
Sisf^o «j$ St StSlfasi Stfas St ST 'S-ifi'a MPIItHI Mat CSStP? S HW I MIS 

'3°*tgs c fys stfass ss’^ttss ^«ft c*ftsis stitstf*t siw s^icss sjse sHiSBis 
cssc® to i ^sh sife 'siwitHi ssts fsfa$ ^ts mw stsi> 5 *rafa 
SH<i>|«Pk ( Point-to -point video conferencing) SPI 1 'SMsfeP ^-viR 'Sifts, 
srfe SI(.«nlMl Mats fwPivs SPI '51W SlPB^pB fsfaa SSSSTCSPK (Multipoint video 
co nferencing ) SPI , f%%<3 SSMFICapR-SR SRJ SJtST®»% SsSRHsPtt Spit : 
ss. Mt ^Hh SP iSBis (P. C); S. pifoo SsjttSSt; *f. s fodHWH ; S. *^sqs 
^ B. C*1l4h ^Sst CSBaSI^ (LAN) 'SSSt ^BtscsB SSJSN l 
*t. Laser Printing •£!*{% S*fP5 fs* ^CSIS? ^ 

^ : Usfr Printing (PTOTS fitf^» s ) ; (?TOI ^ ^ s»!C0 CStSHS 

4* sstss cwict trots spjs stsictj ssmra m ?(Bot cm 

S3 1 <?m 6jf^»v tffccs ^msts sro pi^is 6i^ts sts^ sn i pi^ts gi%s 

PfSilS %I (beam) StS^S SS St JJSsfB ^traSR jJIOtS S’fs CRT-^tS SCSS1 
SftlS WR 5PW SR31 1 55tSfB dR^B TOSS atPN (Photosensitive 
plastic) SttSi SIS •‘J^OTCf (surface) SfSSISs ?S^R»S> spfR ^st 

SS l P MS fsfB ^ksH SltSS S^tS "°1^ Ms S^tS i t^5IS STSf (iff^S ”»|Bs?S 
SSiyss cS'jjf'S'Ti blsj slSS *tS I $❖ SSTSIS 5 OT^S^S Sf'flSISs 51'^^ cBRtS 

! j '^ | ,1C<T> ^ OTH SS l cBRlsfB SSSW 

ss i (iistts^ pwts StfsKfityfo'ca ■sjgtss sro ss i 


^jjjsrsnuH 


-jdt«e- j rg v S fst^fiiPT ^TTSHW f^stR vs afg% j»o 





[<tf>ii£PT ♦ ^oo'b 

3TSS : i s*Bt «o Is^B; «yfsH : <to 



(gtSI : W S!W or <&I&t vflfRf •Sftffi &3S ftps SJS / ®fS cfofiwM 

??«/§r£U t>*ic< i >S? ■stez/z 4Sf df <&JFTf f&rffa 

$&r fas st? / s/cm> sxzfl m pw stm <?mim ?m$] 

5. S 5 . UV *8 IR t% alt'll? (iitmi SJSSIS f^? ifltss S^5 >sst. itltSS StSJ 

^tS'"f% csft? 3 


t&3S : UV <3 IR '^IPIt SS, sftl i UV->iJS Ultra Violet l iOSI 

sf*JS C5CS S® <3 C?ofs sf*|? C5CS CflB '5S3ft ( it^S Pipits 5 SftltS 5 S=TI SS Ultra 
Violet Ray St ^fic-rofs sf*l| i StStSS 'SItPItS SSsff Spf<3 ^ ^sntPTt CMCS 
WttS S tilts StBMfrps fe?J >5? SSt Stl? i <#qtPt ^fosoft Sp| 
st^tss ’tfteis ®tw ^fes^s i 

IR-4S ■‘ff Infrared Ray I *jiwH 'SflWtS 1 Si 5 ! «£RS csf%<3 fsf%SPtS 

^tsns tf^l '©^rZ'U'Cw ^sitPTPS Splits* <i»i| SS Infrared Ray St ' s ISPttfs® Sf“J | 
^ItksiTOSSti^t^pnpCT CSWlS#fsS'$T , StSPTif?SSl 5 | I^CSCSSCS 
W ^IStPiS < jfs%5 lilts C^IS isfig STSPllft'i fsf^S't fifeltS StSJtS '3JItS | 


UV « IR <SS SJSSIS 

'Sl^tsofs SpJ fBtSx^SIWM STtn^ottS SJS^5 ^S | vSt^lSt fet^ « StSSettSS 
siIBsjs^$ss i 

^wi R^» sfti fB fs^srfsiiji Ispts^ sitPitss^ sist cslPts fgf^tt, Pig a ^fs 

♦ItSsSt '3'S)lPos SiSs's SS I 

SRI» itH<| 

sifetSQp spit (UV) l(>-9 cStS 5 3.5 x IQ-7 fsBftSS 1%f CSPf I 
^IPftfS®SpI(IR) 10-* fsBtS Pits? 5 X 10 -3 fsBtS I 

’1% 

, =RP1#® spj ®rf^tso^ spjs *t% csPt i 


CSSPTC%SS, « <n^!>P»iPT t%? Pits C^tPtt^S®! S R I td l S StSH ^IB 

^trs OTtst%s^^sHsttsissmP^ i 8 

• ( ^ 5fci ^ 5f ^ ®ff«ts c?st?re spn^R 5 ! i stfB ^rtp^s 'Sigs^s iss^ 
spt css <istc<^ w<n^3> i ^snssi csttfBs, sstB, s?i t4 i ^ti!iB ssfrits cs 
*nsts si^, 'st '5nstpfs »tfltss csss Pproi 'is shi tsl a»s i s cstss Ptcs sjs 

^ ®*(IStPT '#‘*5 ^S i liists lilSslB S'HSR ^75 ifjprfBss sqp|® St sjfstBB i 

C^tPtCSSPIS SlfstBB Pltss I CSTPIt’SS'l 'SllStPtS SPSt^t « c^tts 

srts, fst*ts ssts st^pt IB^jps sis 'ifsst't csPt staits CSSt SIS I SI 
Wwt£<i«i sss ^fsttss s^st%® f!n 5 stsps 0s 5 s^ts '$ss? csst css 
^'HstBs»ts <3 ^Pfcos stst 'srji 'sst wsm 1 


S>8 SJC*F55*5 


m >TO1**R 


(LDL) 

Low-density Lipoprotein, ^ C 5 ^ ^fl*} 

I Wf% sflffaWSI WR Wfl# ^ 4FTC. ^3SHK3 ^Wt ^lt 

gscg ^ ^sni i vfrf&c^p tow c^ic«ic$*«t3 g*n ^ i 

(HDL) 

High-density Lipoprotein, ^ 3fe^ ^ ^*0 3S l 

m oo% ^5 5 #® ^ i ^ c*ic«ui*tQ ^n i 

C*rl^ WlWC&'OT 4*HCHH 2WT $*ttt 

i. oR^ 3* *fl*iJ ^1, 

ii. folfsp® V3 Mt > 1 < W! I 


c*lc«icSii«i SWR *jft> 

i. ^tpRI <Pplfc?l, 

ii. fePRl ^jp | 

n. cbfofrre (dB) t^? ^o dB ^ t% cgrora? cm c**tfrara dm ^ 

^J otfC 5 ? ^ ^5t f^STC^ ^ 1 W frsfl ^C9? 8 

$3* : osPrc^ 

1l tC*rg 'SilC'lf^ 'Sl$\sKi vff^ ^C 6 * C^t (bel) ^ f — J C$ 

Obfi&W (dB) ^Plt ^9 I 


tK> dB "I'** aot's 51 taNIfl 

C.4I0HI *1055 #^41 &o dB < 5«it'o C5T415, “l^tfiJn 'ol^'al <3 2J51*t 'Slg'sH 
4^514 ^3ioX io _i I 

d>*t ui4<£iuHi d>o*t '55 C'fl-fc'^a «mj 5J584 $5tma 

dft ^rwra'f® 4Hf5(66 51 oprait® R05 MR 44 55055 51451 


5104 i 404 'aitj 8 9 c ' 5flf 505 i 4*5 5P06 $4j5 i W4lS?uR 555 c6055 4'(8|5 ^[5 
C8o®5 fcj? *p R46 Roa m 1 4 555 5R5's ; ftt5 (AQ 8 **ii 55 %5r-'. 1 

gtw^ai MR 405, at (6055 'sirrw shiRum 5it5 Rrii 405 Pm*«I5 054 ® 405 1 
^ Wt4'b^'6 55 Z'sRxt SJRrH 

55 C54$?p4 (Jw»(5 CB*| tpspj <p)lc j il> C33TC3 &l°llc*<l 55 C5^*1 tw'^f'- 

Pl’IHJW fSftRIFt 5SRI I 4 ?W4®<t fSpHJM ^ 

5'Q5t5 >aw ^it^fjnmrrora f55f^® 55 1 4 ^W4^i 

frHMC4 H^ICI ’fli?n?5 55 I PW5 $M+1ir* f>i'WJMC4 ^55CT 5R‘«1fsf^3 
‘T'W I 'NN5I < JC^ W < f'i|'S ’•Pf WW *11^ I 


5. ^fW5 f^ir 5*PI»R »n^PT ^ C*H*65 CW aRt5 ^5! 55 5St 5J15T1 
^5FT I R'jJWfl «PT^?1^5*ll^C1 ^J'95)'* 8 

®<d5 : fi^j)^. < lf555IR C5 'SRI 5J55 1 ® 55 '®!n C5RI 'W 5C c 1'9 ^5^ '$f5 t T^ ! J^ I 
<il ’#5lft «K55 551 fRC5 f5^5 SHIR'S 5^515 555 '$IGI5 GffPP 


j«J 55I*IH 


•SIW55^T f5l5l>55 3 Tt5T5 c t R«aH 'Q Sj^f^ >*<t 


5S]5W l5^*tf^ ^5T55fW5 551^55 5X3515 55515 t5^C®5 ^ < 155 55 I 15^5 
2151551311 5® (aft 55, ®55g W55 51551*1X3 ^5 C5ft 55 15^1^5 '5555 

X5*$ C5ft 55 l 21515501 ^51W ®«,5^ ^55 5f5515 ^51 ^555 ^5 55 I 

f5*g SJ515513J1 5S5TP1 C'»R*D i a (ft«5 51^T) 515 I 31^51 %^5I55 t5^J«. 

5^155 «lfe5 ColC^BCSrsl l5^«,2J5lf55 5^51 55, C55f5^r«, 215155015^5 515 I 

>iF3 5R5 ®55g'5R55 515515 '551 15^0*5 '5555 55 55 I 
^ ^(. (55 ftcR5 55 : f5^ ®«,51R5 C5R3 ®55lft® SWC5 ®<5515 5l*RF<l5 
•Q >piH 5^51% 's|wa 5I5R5I ®5t5»2j 'Q 15535 t5 > 2jOc5IC'S 5lilwl 55 I 
*155^fc® 3P15 ®5C5 ! g X3 15535 05*5 C5C5S 15551^1 jjl5 5-415 'Q 5l55lD ’®1C55 
■S115JCT >51555 5?C5T5 C551 55 1 15^ 555515 5155^ 455 JiPRPfa, 5f55l^ 

X5RI X3 '5RI ?5'jjf'S4 553JIC55 551 1515 15^5 SRlR® 5X3515 555 ^ '$IC55 4I5C5 
%)W5 ft5'5RC55 51555 55 I 4C4 R>fC®5 ftc*5 5555155 I 
R$«t (Fuse) : ft-Sst’ 155 X3 ft515 4415 555 51^5 MR C?)^ 55* '515 I 416 44(6 
(WWlfiR 4I^IW15 '355 RC5 '»ll6«pltll 5IC4 I 41516 55* 45? 45 55514 45 («oo° 
C5) i 45 551 RC5 4416 RR6 51415 xxl^Rx}* SHIR'S 5C5 416 5C5 515 I 4C5 
R^5^1 R(h^ 5(.5 515 l 4S1C5(5^2|5P 54 4C5Rc5l4®^ 5351(414 545 4C5 I 


«. Cytl frl5f65 f4? 4f6 f4 4151*1 55? 5T§1 #ftl<J 44 54W5 55? C4R 
#5T'3©t5T 5U3R 515IW 45? C4HXSI5T 5R5T5 515TC5 5?3P5 c t 5615? 8 

$35 : <5*n6Rf65 : 5fC45 'SIR54 515 (5511641; 5fC45 SRRI4 (55l6R1i>5 551 55 I 
4I?5P1 4551 4Jlft51C5l16c45 413F5t*t 5^45 C415 4f45j3 5C5 41C4 C^5l6R165 
5t5 I <55l6Rf65-R 44J3 515154 I 4 (51C5 413F13 4ft4t?*1 C51^1 ^TgC5 5<44 55 I 
C5 5 I 6R 1 6C55 4155 : C5516R165 SJ5H4 4(5416 2J®lf45 C5*lRR165 x»Rnl>i 5151 
^8 5fC4 (Liver) ^H144*R55 555CT 5C5 5R4 I 41515 C4R51 4T5C*1 5fC45 
04150(51 4R>R'» 5R5H c 1 41®04 51405 C5*1l6R165 0551 055 I 0555- 4lsR'5> 
4^51051164 0555, 4(sRv» 4JI504R5 0555 X3 5I105R51 #511 8151 413R3 ^05 
5^045 05550^115 4(451415 414055 405 0^5l6RR>5 ^fl 85 I 4^IV?I'Q C4lwl 4150*1 
ftg*5# 455*5i 51 55i 805 0505X3 45314(64 (Obstructive) C85I6R165 0551 055 I 
C85l6R16C55 ®5T 51# #511 : C8516R165 2J5154 % SJ4I055 085|6R165 
418515 5151 805 5104 1 551 ; C85l6|3f65-4, C85l6l8f65-R, C85l6Rf65-(5, 

0851618(65-1$ « C85l6l8f65-8 418515 I 48141X3 5l8o6l04l5l 418515 X3 8lPft 
4)851055 4150*14 08516(8(65 805 5104 I 

5C3R 5T5TC5 5?4*f54 C85T6l8f65 418515 : C85l6l8165-R X3 C85l6l8165-f5 
418515 50^5 515105 5?3F55 56)5 1 


5105)5 515)05 584*154 C85l6l8165 418515 

0851818165-4, C85l6l8165-8 4)8515 51515 X3 5(Pl5 515T05 5?4*5*l 5615 I 


<vJa RPi>SPI -nl<il'sH R'eaM 'Q 

5. >4*rf !: t1#->43 4*Yf4i3fa? >43303T2WR 4Tt48o»nfa? 

(LPG)-43 *J#i4 5041 ‘Liquified Petroliuni Gas’, 313 31941 
‘•affrafrs 2jt^f®4 sum’ 1 4ji^f®gs ^jicm ^ %34, $o«r, <ano*R 

^®0u»(, 04c*5»i $®j|R I >4033 3031 <2(1044 8 13®C84 50«5 i£P(P|fe-i£R spfH ig«fRR | 

<k*il(.*ic-i 3 N<i|Rw -nnsK^s Rty* *H^ti "JJpT® I^iR -5 405053 $403 30 V W'J'4 3 ^ %j? 

C51& 3W 0414 <414 433315 »II$W3 W TO, ®1 ffcj 403 CWI | * 

: 3194I<>tc-I 3 314HI18W 3333T5fS f^e, ^5 fogfcj j^soSg 
810441^® 3® %p 4104 ®itf (earth) 4$043 490314 4104, 3104 3n$9 ^c*IT',i 
(Earthing connecting) 341 503 4104 1 14053 ^ C^ft? %53 >44153 TOt 4f#5® gj 
(?P® >439 TOdlu* 4104 040415® 4903M (MI 4104 1 f %3 frog ># sjtfpfo ^sjt ; 



*f. 41053 4t®i 45^ cro 313 mi? 

^3 : ^ 0404 TO1043 03 To TOm >404 Htel ®t -fFS TOf& 

' 5tlt ° llL<M 43f5 1 3 I * * $3 ^■=TsI 344 TO 8(1041 >404 *(f®® 55 ggfi) ®13 14®5 

3CSS3 ^sihto 31#® to 5?jf5 <jo®3 8(]M4 #| cTOf TO 043 ; «g fts?? g-ftfr?; 

'illt B ll«t‘ 3f*f5 2lf«<rPi'a TO 4104 l ^ 2jf®#l® 3(10414 #11 344 TOIM 05104 -403 

c^ra ^ 'si^rat **?i 5 c 4 $® 3053 3? %ro <mo® 4$ i to 3 4 i®ig a^gian: 

3ITO 4^5? 3!»4 4% 4104 1 OTOtaPS 4134 3»4 TO<® TO 8(104(35 3^ TOf|® 
^ 3063 8110414 3f*| 3]#® 3# 53f5 3053 8(10414 3f*J| CW TO 043 | WpiK 
355 3053 TOW 3^ 2J%#To TO 4t04 1 >4 41304? 41053 41®1 4f5 0441 313 I 
3. >448t C®8 f3314 4^f4 4l% aT3 f3^IT3? ^ 

®^3 : C5f& t3TO 5fJ3 afesjwt ^0313 43RIT : 05f5 f3 3 I W3 ^jtsjpt fi^g 3^ 

®13SI3 431 fa%«3 1 ms f3C3 <13% C33 ^<3313 313^ 3IC3S | 

%53 f^fo;} 33S033 313J 3%, C333— \535J ^Ciii l OSfl , TOCS 3 , TO^ I ^ . 
1 $35T «l%553 TO%3 TO^I3 3R35 1 ^%33 33jf^5 ^Hlf 3 3 K 3 SIC 0 -" 

05®03 333 433 *331 TO%s 1i|Qvs 3>t<j ^rfjf 3?C3I<t TO1 ^3 ^®33 SJ33 'St'i 'S 
3W43^ TO 33033 ponfTOl 33 I 4? ^gflfTOlt ^T5 05$ (Jet) 3ICS 
%f5S5 1 4 W W <3 psflfrot 4W 0303 OSfB %R33 C3^3 fe3 033 

303 313 1 ftSuciH ^5% Jj4!tl3l§), *TO«fe|S 2f3<3 0303 <lfe% 4 33 % 
^lft3I 03 Slf®fe3T ^fl 3SC3, TO TOT? CSfS f33B JflptfTOs <tfe(f1<3 2^3 1 




•£IC3 r 33 v 3 1%f34PT RI*^ 4 * * * 8 * * ii. ! R®aH 'Q cs^ 


'SJlf^H f^? «fl» 33033 fl»53l f3s\5I03 Ml 33? * 

®33 : Wf%R : TOIC33 03053 #311#^ £ICTO5^ 0313 403*35^ H1^ #31^ 
3131 352^3033 <t“l3C3 503 3IW I C3SIP3 4^15 031033 ®?*() Hl§) filnS wl3l^0c«il(.3» 
130*13 SlfaiTO 313103 433 31413 ^1 'Q f%31 TO 035*3 ^3 033 #3ig«?lT 
31131033 1 *lftC3 2103*1 •**SK.°1 0^1031 C31<1 3*30® 31 *1103 I 4 (j4«1 'Q 2jl43ll'6tl^> 

#31^8053035 333 TO1033 30® ®31 *#03 2|C3*t 3531031 53 W 4f& '3131133 
*tl)c33 0313 2jfi03l3 ^FTOIO^ 8fISf® <PC3 0^103 t4>g 0351031 0313 403 31 I 4^ 

0313 2jfe03l3 l *t*3'4| Stl’] 1 ® 53313 351303 S'<J> #3l^p f33*0 l Hi 43 s 33033 *lf®*ll# 
4f%fe 53 31 5® #31^ *3v3 3 J 30'i 3*53 I 333#0® S® 031033 041031 
3f2F3 #31^ 333 4WI033 *lff03 21033 TO ^533 ^8 ^ 4%foe03! 0313 

3TO #31^(803104 0303 0403 1 403 041031 0313 ^18 53 31 1 4«I03 041031 

031033 8131 3lf #31-5803104 130345103 2jQ)»3!®l^ 403 031033 f333^i 

8H31033 (.305 2jf%03l3 313^1 3^5 0$1310^ 'Olll^t'l 331 53 I 

tjflJ < ML'3fl fl>41 Z'sRo 2|faRn ; 815 343 3RH ^14*13 C.4I03I 21#3 035 0304 

21303 815 34033 SMt 3# PlRS 21 , st|( 43 «f?3T4 4935 431 53 I 333#C5 40^%$ 

4^ RR8 2(®tll43 51^31404 130*145103 2rt3Rn®fr5353033 413104 815 34033 (5«p| 

3531 53 I 


8. 4. H^(lk 31^043 t'»lc*$«t 0309? C , 103 313 48 503 3T3 044? 5 

5'Q<i : ?3^jfe4 31033 frotcsi^ 150403 03 413 31354 53 41 'S|f'® ^5 0313 4*35 
503 3104 1 =ll5(.H 0«lcn>6t 030® 0304 '35033 ^3153# 2131551SJ1'G 030® 

313 l fTOTC41% 431 1403 2J3153141 31504 031033 351304 ^8 41043 4f341 e l<3 ^1% 
413 I C»I0*G® ®41 2(3154141 ^3 4134104 030® 0404 S«.4^ 41043 4l34H 

4®t 031*1 53 03, 451 144104*504 41403 033 I 404 31^ 48 503 313 I 
4. >439, 4nP5044f835->4g 4031 2|0®4 f4 >439 >4033 SJ0314^R 

034413? 5 

^3 : f®8t?40*F$J13> (Disinfectant) 8 4111^044150353 (Antiseptic) 43)413 
41*$41 ^05^04 3315041 : 

i. fes$4035$TP5 3131 041041 3^04 313 4*ffei04 #31^?® 431 313 I >43 3131 
#313 *49043 513 *14431 <%(&.<%<» ®W I 

81431304, 81IIP5044154 0305 #31^ 49214043 (Infection) 491341 3^4190*1 
3sf403 033 145 I 03504 4*^43i04 #31^5® 430® 4103 41 1 

ii. f®®^403>$Jl^> *#033 #3® 0413 <3 15^10® 2(0314 3<31 313 41 I 4134 >415 
#303053 SRI 33t #®43 I 14^ i|j(f : 5044l54 '3pRPfl4®103 43 *4R>43 
58313 >415 *#033 03 C4I04t 8190*1 2(0314 431 313 I 


■2ta*Ri*irc 


&br <3 «qf^ 


iii. aicufei a^t, fog, 'aCTR *3 cfffgg gim $s# gw fcaftn w&j i ^ -iga frugal , 
'stg ■sifter, ^0% tgH*i .ggg, 0% gitejaie«ti ’fra-^rwt® ggg f'Siriw gw 

'*OlR>t J i < lfi>t < J > <j Shlga^ | 

aramrsR 

: eg e^IPtt attgfN g$w sjcgtg gsgt gg 1 
'=ulPo<..»i*lfi>gs : *)H<ic,it^ ^5 '5mT CT eggptt Stlfforegg ^ sfcgtg W TO i 


♦t. ni«ii*t»iR>*i*i ti<H<#-ih ft? afl>g gift *wft gf 5 egtwg gpi firft 1 $ 

$33 : (Myocardial infarction) : ( 3 PTCT 1 gsRIM ggftts 

5 tgggtg sjfaRt gtgtn® gpt eg cgiwg ^f§ gg, vstcrs v t cawl&iw t^t#»R 

gt gT? 'Sulol* (Heart attack) ’tfgfb'A 1 g«ffo« 7(a <<t t g ^ 
^Rtft gg^t (Coronary artery) l gfPFP ggg at $MMlt) qg% fe^cgg faas? 
c«>t«it»i c 4 iwcSu«i «Pitgcgg<$ ^trpr *tw gjg gig agt 55^ guna^ 
^g 1 g^ ^Pfw grfgrc’Brtgg gfilfc cwgt egg a??. ^jf§ gg g rcgwregH 
^ggg^R 1 

giwi wl&iM t*w<Hwg ®rj gift sjtgg ijftJ cgm gptt : 

i. ^ gwg (Hypertension) 

ii. g^ 2 * (Diabetes) 

g. gtgig JDWtw gT<tg\s ffcft/oi? « *rem ajcgm f%? ^ 

^g : eggpg gj% ^rafggt grai gnaro gw ^ ^ ^ sjp ortg^nw gift a 
ggjgg cgfttg gig 1 ggw gifts w ■$ gift? eggt egg ag* gift 
^ ?eg ge? I TO a gffi% <jgg gsgra <srj gtsi? gir g i tw gspjgsfi) gi^g 
ggg gjgjjvs gg 1 ’sirara ftft « gw gsifoitest stpStg grata, gj wg gfo *3 
iSggjj ^ca 1 catg'j ^igtaaig anajtfg ai% gfo 501 g$^ cg^gj tsra gift s <1 
*1% <jftra sraj ftft gt g® gigra gTHfegg gicg gjgg^s gg 1 


8 . g 5 . g#Fi^g 3 m gregg ggcg w^grgrcgt^ ggm^^mgtPRggeg 
gr gteg g? egg? ^ 

«^gg ; 5(^5^ ^ gt^n^ gfggrcg gpj *g ( 5^5 gggigf^ gw 
ggr^tg ?ggig gieg grsiegg gnegf^gs gg^si 3igg giegg ^igra gsg greg 1 
g^siegg gnegf^g git^st gg ^ag|g gggpt gngiwg gftegg g|g .^ggt^gsieg 
' 4| ^ |,-a| ^ gHtf® 3?cg gftg ^sfgcg gm 1 g^ gngiegg gic^ geg gg egg gjjgttgg 
gfte ^ggw greg gtg gg ?jg 1 giggfgcg, g^[gi#g jjgg *neg g i ia i cgg gnegfgg 
gfl^®t giegg cgf*t gteg 1 grsicgg 'gregf^g ggjfvst cgf*i ^-sgra gjgcg giegg 
gHI'o-H ^Tii>jcig«iM gg 1 gw 3m gtw gfg g^cs? ogiw to gt 1 a^gj 
gngiPR gge^ gtg ^g egg g#Pi%t aw gicg gngicgg »tfkg gfg cgf*r ^g 1 


5fcg i g< v g ^n*tr?t c t R«h « s>c» 


srsn^ 

tg^Tegg gegw agt ?g^jfgg gregg Rmthwc '5 fg ag^ ggtgg gtg 

' ^tgggt^g? ^ 

^ . jg, ^n<feg f«j)tcgg gegw « ?g^feg gtegg fg^toti^ % ggegg gtg 
^sgt gg 1 ?g^jfgg fg&tegg g^cgpt »<i 5 ea*lg gtg ag® ?g , 5 t 1 gg gte^g 
Sttr^g grjg ?gfg gig gjg^g 1 gfeagg gicg? gtg ggjgggt 
^•psggtcgg^tgtg cgPtgpt gtpp 1 

^ c^^rg RF? <gR»g &igf 5 sltgM Rt^pt 1 ^ 

(5^j : csratg : PTBR (LASER) ‘Light Amplification by Stimulated Emission 
of Radiation’ ggifo g?fg« gig, gtg ^ %stg Igfggpig fgsggptg gtgt 

giiegiegg fggg^’ 1 pfsr agg g 3 gtg grciegt grfg ^3, a^g^f, ^pts^g <3 ggt^gtg 
v 5 tpfggf 5 l^g^^t^ 1 at ggfsgR gf^® 1 ^ prst? gftrs^gpt 1 

espstg gftpt ajegtg 

i. cgstig gf*j giegg 5 ^g g^s ^ ^g gteg 1 *fg cgigtegtg 
gprgtg af 5 gjg^g gg 1 

ii. cBtSife"tp 3 i?i®tg gf*i gjg^g gg 1 

iii. Stgfegs ?fg ?®fgg gte^ cg®ng gf 5 ! gjgtsg ■gg 1 a ggptg # a&giie^ 
gpmttfg (Holography) ge^ 1 

iv. felg^g i e^ca ^rg giCTiggtegg gro ag^ tAfcgrcgg IBft^gig eg^tg <n<i^ gg 1 

g. ( 4 '»ieg ^w^eg? ^ 

: g i tcaF^ ieg g grapt ggg cggtgi gsgt gg af g^g wi ^ gsHs 
gtg g i teane^ i w g ggrf^$ ^tgtgrcgg gr®=n *tFgg gFsegs gttgrs g^eg 1 wt 
®tgig>w #ic$ gtegs 1 tsigt^tcgg gs’gg gw «gc^g ^R<p«i aif^gig ag° *P? 
wi iggtf^gs gigtsfg^ gg 1 gtgtg'fs gfhs, ^«tt fg^ ^teg 

esjgg gsgtg 3 c**i(.*ij >ittt>a , iwH grgg^s gg 1 
«. atF^ntfe ggr^ gw? aft egegg ■g'fe "TOt ag^ c’tg g^s cgft gg? g 
^ 3 g : atg^tttfe (HIV) : ‘Human Immune Deficiency Virus’ *tPlfl>g g°t ^3 

gig gw hiv (att^itfe) 1 afi> agg ags fgt*tg sietilag «ig«ig gi *iltet £icg*t 
ggtw egegg cgm atf^cgtg ^rst %t te^pt gtg 1 egm aifeegtg wst gsw 
grsgtg g 5 tgpp#cg fgf^ ggptg gjtftg gg 1 ag wt gfteg ^sfg gg at^ 
(aids) gtggs ags «g^g cgpt gig e*tg *## ^1 1 

* ■’ttgtgg gmrg H i tcBTOg , 'af 4 c«H « gs#t tstt-^gnte^g gfggtg 
^ 5 ?^t*fa 'stt-^t^ite®g gfggH gt^w Its geg? g 

^g : gran?! •ntcBiew, afttC'SH <3 g#t 'Sit-^itrog ■gtoifggs glggtg gptt : 

i. ^tfinan : ‘itr.og gsst^t 

ii. ^%®R : go.'tig^t^agi 

iii. gsfo tsit-^srggt® : 0.0a g^ts*t 


x>o RI 343 *e . 45 % 


f 5 l 3>43 5 IWRW #S 3 R « 45 % ioi 


44 ^ 1^1 

4lfl»Wt»l ^tf3 ®$-«T4|ftUWI <lR3t3 ^#5 4 ®I 5 

5rg3«?t 4#i ®$-®5ife55 3f53!3 ^ c*r® 41413 5R{3«33 prorate 5 ter. 
31C4 515 513 ^11 55 ‘ijt3 3J§3 tC^S" l3t33^#®'5Hn3I#44snf®5'53J4$l 
>*5t3 5J§3 ^c<f-c?h 4®15 ^ f5<1«535 I wt ®14313n 51'$C3 <jR% tj$ ORir , 
3#® 555 3E3 to *tlR3 §®®t 4TC5 I 5C3 'sn^lft-'l ® 5 WIWC*h 

’ifto^ra 3t®i >JF!i5i«c3t 31 I 35 to ®to 5it5 1 ®1515 ^jc&5 ®t 33 iaii ^ 

3rG5l3 3lfi>1® <1lf35 <#313 5E3 to C51C31 C51C31 '353 35*fif3l® *#3® 5 p 
4ltf*3, 531 513 C5, 5R{3'0C3 4#3 ®$-<5T3H$1753 <#313 511513 3135 «rtf®^{ 
'jR*# 334 efR'J't 0 ™ 5#^ ?3R>5 ■spjngpl 5C5 I 

3. ?35?®R 45l5m433 5l?«131##?pt55lT5fS4E3ll35313Rrp I } 

§^5 : C315J (Fe), to®T (Ni), C4I5I35 (Co) « C3RJ5 <7# Rf®^ 4515 ^4R 
ficti [(!l4<JaR 451 <il?i | 
tpic-a^fl olufi! 4<.sM 

i. 3^15 OT5J«t WTC® CT f35 WltW 5” ,, fl3 5J555 431 59, ®1 '?lft f94 ST5!?®fg [ j 

ii. -pFMSSlws 4513 51 '5 a U C3C3#C® 4jfc Wffll ^3J '$fft g35 5J55® 55. 
51 Prallw ([35 3IC3 <#1i>® i 

iii. >iftwriwH « 31§® *%F1C5 ^35 5J55® 55 l 

iv. Z 4 lll ®4 53>t '<3 l-a^Rxp <5515 ^”3tC®5 Z®f5 5 f$|§t {j34 5(45® 55 l 

3. *(3<11'5i#®55t®3t3t53®1E45®33t35«3T5®®T34t31'355155? 5 

§^55 : ^ ’ll'gR® 4RT5 ^3J ®W 4£5T<1 <15# <a$ 55C34 I 531 : 

L Rwl^) 4T$C35 'oilRy® <15# : 4$ <15#M g«ft5 Oo I 3 RB 555 5154 
®*.br° C33f3513 ®t<1313il3 §®S 'JI 43 R 5151 55 I 513 ^5 #41^5® 5jC5 515 
ii ,, |T> §1^3 C33® : 55 \R>C's ^4t5 #51^ 'Sf5 5515 ®3J }£ C3C4® W 

515® <0.3° C 33 f 35 l 3 ®143taiI3 '5J4'?13 5151 55 I 

3. 4l4Pkil<.wR5 5l3l5l34 55J 5115 5t3? *551 tolC5 C515 Z®1% 5C5? 5 

®'& 9 : 4hiPiiikwR* 5515^5 55T (Carcinogenic Chemical Substance I 
C333 5PH5R® 55J “ito ®I13J5 C5R55 ^fe® 5515®! ®C5 45? 551315 ^ 
3=5®I 51C5 ®IC55C® 5>l5plHlce?R5> 51315(54 551 513 I '3)J13t5%5 (Asbesto- 

4l3PlHlt5tR4 51315R4 B5J 5151 5to C515 ^5 fijtol : 4l5tolC^R 
5PH5R4 S5WC31 5to £fC5*1 4C5 C4lft5 C 5 ^#f ^5 (Metabolism) a|fe5' : 
<##5 5615 51551 C4TC55 DNA-C4 35I5R <«?5 4C5 (5^3 1 45 5^ CWC5 ' 
'^5 aiRHIl (Biological process) «J»lR® 55 45? ®5® 55 '5#5S[® C515 R®l®^ 

<s^ «|RjjQ® C515f5®1^55Wf5^|fl 55 551315 1 


.RJ 3315 R 


C 


RPiiiPT : ^oo'b 
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335 : i 3*51 40 13^; <ff3R : Qo 




4 Z )73 45 ? 'anPfc SRZfi or t&lffl fo'/ISi! ©55 fws 5 J 5 / 4 Z ®74 
cg$d yff&Ofl •£/!£& i33/i*y/ $cnc%] Marks 

I a. What is the CPU of a computer? 2 


$35 : C33jI 3 3|C3Pt? ^SRa (CPU) 31 Sjf35RI553 '3?3 : 5“F“|5 l>IW5 
35CK5 05 S ^<J^ 5®Plb 5w C5d5(3 4(.3Pt? ^5fio (CPU) 51 C4§l5 -5J6 rII 453 
4?3, 51 ®HSto5 3%355i3 I f^lPlt© 515#5 1351® 453, f5315-f351*t « 
R53C55 4C5 I f3f3^53 3C51 1®3f5 4313 ?®RU 5TC4 I C533- 

5. 4Jlf33t3ft>4 3fe®53 ^5Ro (ALU) 51 <1lR1®4 5# 4?*t 
3. 4t3t13 5SRU 51 13533 , 4?3 <3 


3. C3C3lfi 5! ^#®t<315 


h. What do you understand by software? 2 

®45 : 33©'Q3T13 (Software) : 35©'G5J15 5CR ®H©6lC55 ®I515 #R® 4®45C31 
#7^*1315 35fl 515 315IE3J 5#t©5l5 f5#^ 353(13 351513 <3 41^3^1 3^1133 4C5 
31C4 1 5#®5]15 O 5HSB13 5J55I54lf5 5C5J 3 w l¥ ^5 5I5JCT 5T^ ^51I3C4 
4#35 4C3 C®131^ 35S'35I1t55 5TO 1 35©'95IT5 51^1 5I©®5J15 4^3 I 


c. Give the difference between data and information. 


2 


$® 5 : 

C®T>1 « $343t3iC33 5WT <1t , #T 


csUi5i«<irg 

^345C333 51®5I 

^i6Nh >> l^C < P C5©t | 

^3451533 51 ®31 5131 ^®33®R5 31SIC31 
C®61 51 555HW, 4!#3 9 5(55)51531 (Useful) 1 

45^ 444 515«n 4^ ^3551533 
^®WI5 ^55 444^ CB©1 1 

obSlc* 3PPJ ^ TO l 

c«H 1 

C4IWI R3C33 ®f5ltf 4413 
4C3 51 5J5535# f«® 31C5 1 

^ ^3fM(.33C33 ^ to 415 31 1 


f5®)5, ooi, fet4, 005 , 433, 
^%1, 4t5t,5lf###C5ei| 

§31553: 

51^4 3lt5I5 4*1143 

C513 315 C55T?I3 

ooi f55W 435 

oo\ >(51^51 


fof343 RT3t33 fWH <3 

d. What do you understand by VSAT? j 

So3 : V-SAT ^.C 6 ^ Very Small Aperture Terminal-43 3?PRl 3i3 i iqfi) 
J ij|ti5«nl^t» afl$3> CTP'R (1®3) i 'ufoc^s 43f(> c?|I> 'iic'5*il 3113 31 o.tr C3t3 j g 
fif&ra ®T3iforeit33 i C3*rt(7i ®13 C313TC3I3 <r? 31 <333 431313 
<5F13?3T13 33$ 33 (7P13 ®1133I3 *ljl’4> af$ (band width) RsQRSS ‘MW 3 13tl>n I 
®K7n 331 3w fo^jis i f®3ji£B3 -simjcsi 313133 ® ?<n> fo(7iT3i?5/<?i(3c® oaiJ 
(t i? Rk o iMI?£/(.-' 1 (. < p^j <t)l<s 2T^ (band width) fa®<t3 331 ->is<i l ®rtj| 
33«MI?3l3R (Provider) $33 fowl 313 4fi> RifopS *o C33r3l?1>/<?1C3® 3 % 
?C® 31GI l VSAT-4 Uplink-43 CbCll Downlink fo^Cl 3f®3 I 


c. 


f. 


g- 


What is a transformer? 2 H 

'S'0'51 : (Transformer) : C3 <IU|3 *1WC*1) (.3H 3R*t'Sf af3ira3 fo*<?, 

foswrc 3t fos ?c® 3i 9 ftfsfo® 331 313, ®rc3 fo®3 4 

Jpppjj? <K71 | 35|fg* ^3 ^|WC«l5t $*Rt fof% <K3 4? 33 ?®fo 3*31 ?3 I 4 
^113133® (j? ap|51C33 33 i 331 ; 

(i) (Step up)$l*W*fa 

(ii) fo331^t (Step down)Jjl , i < i‘4lu 

Give the differences between IPS and UPS. 2 ■ 

I&53 : IPS -43 RsJfoQ 3i3 *K7T1 Instant Power Supply I 31 '*71® Power Storasl 
%71t? 351^ 35C3 3R!3 l EPS 433 >a < pfi> Device 3t Power Rett's -s?B 

43° 9 l33'ffc® Main sit? 5 ! 31 fo^TC 33331C53 31? Back-up C33 l UPS -43 " ,: - H 
DPS fcfjrf®® »m<wIr 3(?3 3TC3 fo^K 5W5 fol® 9 1TC3 ^tll 1/10 Sec || 
3333T? automatically W 313 3113 i UPS ®J51 'SRI Back up 

3113 fog UPS 4? ^*3313 IPS 3^01 Backup fol3 3113 I ®1? IPS fofogW^ j ! 
33 9 flf® ol*WI3 C3f*t sH(aj3 I 

'3( 9 t3fol3, tSf 9 !^ ?PTl 43 fol*l3 33133 9 tt'33T3 Rtgi?, 3! fo§ 33133 BRJ fa?' |J 
*lfo 3333 333 31*32® *133 1 43 ^313 Uninterrupted Power Supply. 

Distinguish between asynchronous and synchronous counters. 

^33 : 'aulPwwHtfa (Asynchronous) <3 Pwc4»WI3 (Synchronous) «p|3^r-'' | 


;,i 


•sw^f ’tffoi fora ^ott : 

i. qj i Pfomww 3i®^rc33 cro <? 1 % fo’ifofoswi^ foe (lsb) fo 9 ! y*\ (Fi 

4Mra JF$ * (7131 3C3 31C3 43^ 3RJRJ fo 9 ! JP 9 ! (FF)-«M ^53713 ^ 
fo 9 ! 3F 9 ! (FF) C3H3 ^3 9 lt«i 1 i C3C3 31C3 I 
3I*13foC3 foRC2PH13 31$ : BlM3 CTO 33^ fo 9 ! 5»t (FF)-4 43? 3P? 
9 (133 C333t 33 I 

ii. ^Ull>HC3H3l3 3lS J GlW fo5 (bit) 3t*Hl 31gOT 3*3 fofrafol (f^) sf * 
313 I 31^ fo? 5??*iJl3 9 lfo3^Pl 3lfore 35^s fo^C3fo (f^)^ 9 lfo3*' 1 - 


^SpjWH 


sfC3 ra i3‘ * * 3 i foffoipi ^n*n3*t ffossm <3 apg% ioo 



fog PlHWhHI 5 ! 3I®^1C3 foe 3^*313 9 lfo3^713 ^RI 3*3 fofC3fol3 

(fcnax)'43 C31CT1 9 tR3W ?3 *It 1 
iii. 4Jlfo'lW5’RT3 <p|S' 5|C,33 ■g s RI3 Pl'iua'HW <p|$*5lt3 3)ftJ3s ?3^lf®3 ^Wbl 
(Circuitry)-43 2K315R 33 l 'ai)lPt»tcia>HM 3)Sn>lw$i ^®HI3 Pi*iWi , hM 
<p|S'u|3 3J33J3 331 4fo3'53 *jRhlew3 I 

Classify computer memories and give their characteristics. 4 

$33 : 3H®frl3 forc$W 313?® C3raifoC3 fotoiw ®13 331 313 1 331- 

yfiJ3R 3^31 (Main 3 Primary) C30Ilfo 

?. 5RJ33 31 C'Tf't (Auxiliary 31 Secondary) CTCTlfo 

o. 331*1 CTCTlfo (Cache Memory) 3 4C333 OTTIlfo 

ffocs ^c^5l C*rcsnf^3 «f3srac®*3 CR’SITCRT : 


i a. 


CVWlfo 3T 


JWH OTCTlf^ 


X 



csj^nfa 


^JT*t COTlft 


313 (RAM) 


?m (ROM) 


* If— — - — * 

I fllflhstllPI (Static RAM) 'S&'lfi* 3IT3 (Dynamic RAM) 


MROM 

PROM 

EPROM 

EEPROM 

Flash ROM 




SJ313 3t ^ CTCTlfo (Main memory, Main storage 31 Primary storage) 
C3 C3C3lfo3 3CT 3|jlC33CSlfo3 lfot3)1®l ?®fo6 (ALU) af®T3 '5133(713 31C3 
®1C3 SWR CTCT lfo 3(71 l '5T533 ff® 3331 33C® Wl ALU-43 3CT af®T3 
3(335(713 31313 a(3H C3raifoC3<3 ^5f$33 31^*13 31® ?3 I 

aj3R C3(7nfo3 4313t®3 ; foC5 ^g3C313I < t 1 C<t<pf5 513H WC3lR3 313 C*t31 357T1 : 
3. C3l33 C313 (Magnetic Core) CTWlfo 
3. 9 fl® 5 n ’fol (Thin Film) wWlR 
3. '5I^ 9 lfo3lfl (Semiconductor) (TRTllfo 

3. C3fo3 3133 (Magnetic Bubble) C3Wlfo « 

«. 3133® (Charge Coupled) (TKTJlfo 

33J33 31 CvfH C3C3lfo (Secondary, Auxiliary 31 Back-up) : 35J33 
C3C3 l R(.® C333 C®fo « fot^*!? 3335 *U 33313 ®RJ aiC31®R 31 ?!7T'G 
fo^W13 3C31? airarSR ?3 l fo?!5 3*C33fo 33133 (7K7!ll33 313 (7131 3C31 : 

3. Jff 9 ! f®3 (Floppy Disk) 

3. 3f£fo3 (Hard Disk) 

3. fof® (CD- Compact Disk) 



io8 RPiiiPT 


^ 3 TOT»tr-) 


*>• (CD-R- Copact Disk Readable) 

*• f5#-^sn?t5lg® (CD-RW- Compact Disk Rewritable) 

5. fofofo-SJi (Digital Video Disk-Random Access Memory) 

^fu'rjh fe? (Magneto Optical Disk) 

St. (ZIP Disk) 

0* • <£*1 (Digital Tape) 

*43. cblw CB*f (Magnetic Tape) 

B. c.bl^-4* 5R (Magnetic Drum) 

'® ^ r,l * ) L >IWI ^ (Ca che Mem ory) : <?PH G OSBt >MCbra C#| sjrares 
<.*iw ctwi% 5 ?W5i g|j i <K>w jot ^orrni 

's# 5^5 rto ins i i 

b. Give a brief description of system software and application software 
with examples of applications. ^ 

WB<RTR (System software) : ftdfot TOBGgj!? <pHS5r c«M 

3WW ^ ^ C21,5p WJ ^PiSUicsa 

fimilsw 3ira i ficsg awro fet m ^<n tira i m : 

WHfetwni esnsjm, 0 . ftcfcl Jfiwflf (WI G *|. fttfrl OTI®5P(PI^ (atsjra I 
*• csim : test w i Hwrt caram %a 

’pfBgutr, osBi c^gur^ foraR rri tir i 

*• t 3 ^ 1 * ^Ttr-frt? csswm : 15^ ^nc^B csnsira ^PiSBbi ^r^ra^ift canuru. 

fiaprar awm carara 4?° v %r ^rti^ w tire i 

csiwnt : jpput 3T3?t»npr3 §wr*u csfWR 

^ ftdBa c®c«5j*(c^ Gsftsim tr^r ^rj «npp , 

(u^^Jtf^C^R (Application software) : aRSTfo? 7R3tJT trrr at 

c$r 3Qmii<p*c«rj <srj aR^s Gsnsmtw sutfstas-R ^aB-sajia at 

^rq^giijm ^gn ^ I ^rsrqn ^ntfn>r3 ?r^t <gnsjm 

^TtaR'FS <i)k*r>®t csftsJTsi a^tt t?a | qwf* i t<p«H 
^3UIRR5 $®ic*t aRt m I m : a*. rubr ^nf^*R csnsim a * 
c^PifW at ajatsra csjjstrsf i 

^ t T r g rn ^ PiR csm,m : ^nfgc^»tR C2JWIW5 rriri a ja$ja<E i li 

<HF^f ’IWRR W8CT C*PR- GOR,3!$i5t, $-C3$®T, 

<^3®^ OWW, C5&W ^ 

^®nfw *f!C?R | 

'**• 55rn ^ ! * R CiPlR^p CSJtSJR : C^IFII spptji 

«oif?iR5»R csjctm ?r^ 5 i otr- cto x ii wctcv^ , 

c*t-am 15 c^b terc®«R, |hw»r , ’ 


fijcip3R*5T fcfRiiFt Rt«mH f^m 'Q ■gfgf^ >o<t 


Briefly describe the impacts of computer on society. __ 4 

° «33 : R®T51? ^<p n ? t ’SSU-g’afoRt af»R l «t>RSu|til iS^t 

1^* T?i^ra ^ ’T’lpR sfefe Z«tRcBi« £3 smrett 

an® ^gf^5 1 w-sriRri ®w«iwpfj ^srw 5??n- 

j iflc® RvCt'IM itRt n - f'*l l 

jj JR5 <3 *lRw ^3T t T5TT ^1 I 
jjj. WIMlCTPf I 

^tc«i <?imrc*nc^g c^ca ^nr-sigf^ <0^^ ^rpt 
^3 i ^R^RT <3 31^ 'sil'PIR 5 • > ili < t > 9 l e U ^t PRT steC‘1 R^R 5 *! I <3 
^R^I’RR ^RR ffsRI O^'ff I ^HS11>(, ^I^WW 
COR^P^r^^ ^5Hfw twi ^SU-£J^3 RHR 'Jpf^'olW ^5 I CSSlC^ 

5W5-3OT SgiR aqf®, <R5<??n¥, Wt « fttsMlfr? ai^, 'S^trsWR 
5|^P, f ^H PR a|^% ^STltW ?R$ <t>HSBR ajTffet ^rs 15 ®ISWWRJ fa 5 l 

3 a Briefly describe the functions of any three layers of the TCP/IP protocol suite. 3 

: TCP/IP-^ ‘ : l c f<!i' t 1 5^ Transmission Control Protocol/ Internet 
Protocol fej'l ^snt^/fcfa ^ i ^ <®id>i^ # i 

5EWt c®5t 3r»lft*R ^ Set rules ^ ^ «t>H5o|W<J ^*0 

c®5i 4>ft5^c^* nR ^ i ^ ^*ira, <pHSDis®i?ir 



TCPAP fisncSM^lW %I5 C^RllR (Layer) «W ^sl ^fil 1 45 StsrtWIHi F®H(tJ c.*iaw 3j»fl : 

AppUcation Layer : 4$ <?RTR ^R5R5Hft 

5mra. ObD l M'ST ^IllW'SrW^ *tR 0SB| aRM “Mlri ’R <^61 

^ 3Plt^ ^R1 39R l 

Transport Layer : dft ^RIR C®BR (RRs *hj ^ C55t 'SlRR-aRlUR 

i iRs ajra c®n?p csDir* c^jb csiB ^bipw rmm ^*iift'® 

5P^I*R fsifeTO >IWICT *HW ^ OaOT "5R1 3R I 

Internet Layer : COW C5B1R* ^5R 0 «wm ®WC*tJ 

fer»JTG?nB 4 C*R1M4 ^ I ^ (JSRR t^RRB 0StlcBl<W WWW l 

b. What is the Internet? Discuss the responsibilities of Internet Service 

Providers. ^ ~ *~ ^ 

^t : ^rwB ^f«r%5 fo^s <|H$BR (RBgIIT^ I ^IB «PR0J <?TB<RTW3 
’RJRIT'I CTBg?IR( i hSrtri. f?i^ CTBGUIC^ ^C*U R^CTIC'R S < 1CT1^ 
IBWlAsn^t (TCP/IP : Transmission Control Protocol/ Internet Protocol) 
(gfl fiRg l S'ftWCH^ ^nesf ^WwB 1 WiB i ^R5JOT 5RI aRH^s 

^yp|R\5 ^^tfiROWI ajctil«M : 

i. ' ^H'BBlit , ii. ajCCT, iii. $BRWB R?jPlRt aR^ iv. -H^BguIR i 


io'b 4JC399*>T ftPiai 3 ! ’IWRH ResM « -2J^% 


'Sjy T rsn^ ;f 


i. 9rf$9)T99 slice's Pi Pipe'S 39T i <t>l : $»il(.99 PIN (Personal I 

Indentiflcation Number)- 1 ^ 919JC9J aftl 391 9J9 91E3 I PPt§ af PIN 9KSi j 
3|9 Account Enable 9J3 *9 l 

ii. sictPiv Pro '5H?n 9191, arf5 391 919 9t95 3f9t9 i 

iii. 

iv. <3 <3ii?ii 4)319 ft$i$r(39 f9Fi9i9 339 3r#i3 9pr?t 9Wt i 93 dftftPr- 
i*lt9l(?14 919119 aifi> 3919S9 I 

c. Give a brief description on pros and cons of satellite networks. 4 

$39 : (i) 911(5*11?$ CT$39 Ic 49 (pros) : 3nijft3 Pct) c«iWMM <H?R' 
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4. a. Briefly describe the principle of AC power transmission and distribution. 5 
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c. Describe series voltage stabilizer with o suitable circuit diagram. 
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J w ' ^ ^5 R«3 HT <.3 +IE<pIsIM* RRlPJJ C^TR^S ^JJ ^ ^J^ras 
' a *^ ^ b w fi>®t<w mimics ^ncafifn® ^ i 
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b. Design a synchronous counter which is capable of counting the sequences 5 

L"* 1 -» 2 -» 3 6 — » 7 — j - 

c Distinguish between analog and digital signals. 2 
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<3*ra : giB<?>ii^t ^ryirgj? $ri ^rsr^ ^sjf% i grf%^ 

PH® ^q&iosm 3i3R$® (hcn) •sngc^ <013 2%3t3 wt 3f373 (7m 43? f3f®g 
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33311, •wiif'ica 2?33j >435# <sF$sfi>8 3t>ra i ai^sr® 315# $$3133 afeiRi 
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# 1 aiB<p 3133H1? 3f33?i 5Hi #t>3 73173 75173 >4??®1753 #l<i^1*ira* 30 <5(175 1 

O 2fS-3. % 51$^? #3$ f%? 3ft737*13 833 <43 *1*37^ f*ry? I 8 

$33 : 6? 5)$ 5 1 ^Wf 33lft> 3#33 3J3513 3OT 5$53 33135% C3M7G <51l375ft3W itr^ 310 1 
3np^i3 3<5 ®mrai <ffe 31310 af#£f% 313518313 sife&w $5 ?j$3 30 , 

3IS3WW CFC, C0 2 , CH, 8 N 2 02f# 3)13 313! S3 <>jft 58313 3537*1 3IUV3W3 f%?0 <513 Sli# 375 

>43? 3% <5133141^3131 4 ®r330i^ss% 31373 <^*37$ 02(513 375 ®$S35i$3^75li 

af37<c33 833 432f5i3 : ftu aRc3733 833 43 2f5t? $7533353157*11 : 

>. <§37ta f# 4*11313 3133 : *jft% $$13 <jf%? 310 <310 tsrp wra 333 3*rc® 

«3* -MM I 43 30 3^3^53 3lft3 $^®t 737^ 3173 I 47® 33733 <3(7535 #3, $3f%I 
^33^, 3^5 $3f7*13 75*f 8 *15? 3lft7® ^C3 3173 I <3(131733 CRC-T3 73^13013 <515*0$ 
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33^33 <0f*rBj : @3 5i$3 ajj^OMii?! ^jc# ®i3 ^fs 730 3ifr>75 3if% 3P013 
3*73 3173 I Wl 333 ^1 33 t#7® 3%® 353 I <S||3I7M <07*13 $$3m*T $f%373T 
33*^133 fclPftl 7531 I*l7«C5 I 47® W $33153311335 5173 j5J3f aTC3 1 
8. 3313S®! »«?3f ; ^tnsnaiT ^ft%3 TR5J ^*p#3 $%33 

#3331303 3flv»|R-q> a%3-l 3^30 I >43 W1 33TW 33?3 3C3 3IC3 I 
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310133013 2J3R $*11313 1303; ®o-Ho®I3l303'8 3li35BT35I#v5lt-^r^5 | 

«l?®al«tT# : 31013113 M33 >53J 33391^ ?®13 3*31 33 I >4 |fl^ fi(3t3® ^ 2J35R1 1 >335^ 
*f?3C®13’, '33lf$ *5513313 0513* 3753 | >il^ f^375l3 31 0M) | 3 311^3 33SJ 3J?*! 3lf3 

>8 f30R> f30 M3 53 1 >4 3I0>3 f3f^ 3I?“1 57$- 
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<j5-<»o *1% 55 1 5551*1 51*115 5t35 415 fo’lwtoilt'tlftUM (Sphigmomenometcr) I 

O 2Rf-«. 5C^5 R h 51 C55PT 4Trt5 ^t? 4^ C 3 ^ 45^^f? 5 

®35 : <3414 514C55 5W 45# 4#U5R Slid 5 I 4#SSR 51 R h 5*Ht5 5W 

C55C41 C55C41 41=[C55 5J35 4f*t555 *R h 4145* l%C«f5 ^*11414 4R5* I 4 

4pB0SrC48 ^*rf3f% 51 4^* l l3l® Rdb4 1 5^T5? 4TgC55 5P55 4*5 R h <3 R„ 

C4P#5 4 *[ C3%® | 


^3341514 


f^liiPT 51W1 15®3T4 4 bio 


^ 4T*[t55 <W& R h *lc«flu'o 4 R h 4 ^®IP1 ®14 ®51 515 I 

^ 5 C 3*5 C514 C544- Hydrops foetalis. Erythroblastosis foetalis ^®Ill4 5P35 

?pj|BW 8 41W i 

g O 44-4* . pPl5~5 C4455? 5 

^5 : 3551?«f51d f®4f5 4514 555P1 'ff^FP*!? ^*lf3 5t® *UC5 I f*J^5#®, 4. 
Sircj}9l*)f5'Stl4® <3 *1. Pl'iljyl^stPi'o 555*1 1 

j ^*jAflif*lf® 415*1 : t5f%a 5*15Pt C54C41 C55C4t 445 *t!5lf^ 441415 54 41C4 I WT 
^(if5SC w 15 ^ 45 I 

^ (SIIUlflPlRtSf^® 415*1 : 41QJ5l*lf55 150141 <3 *lft® 4141 43515 4d ffaFP'TC 

?C® *5t5 I f*t« (514 #T® 4151 C5l5t5 511415 C5%15 455 *lfet® 4ipj5f*tl55 ^|4|l((55 
(Crater) (5®t55 ^(5 4151® 45C5 5114 1 4 455 4?5^ 'gft'W"15 41® 5IC5 i 

vj. Pl*llg)(®t&lH® 4T5*t : 'pR'»5 C5®(5 Pt*llgll®5 4(4 '^f55 s P*15 4(® *11(5 I 

441*513 ^(48 *lf55*^l, ®t*t l5f45*t, 5K*15J(I4, *fll4 5T#554, ^(45 

%54®l^ll3, 144514 (Glacier), *f-«H(4l44, 5% 51«4, l51015(‘15 2f515 Sfff® 
411^f®4 “ll'W 415(*l3 ^1% 4 (® *11(5 I 


043-5.f3lf*t$5fr? 4 

^55 : 5#1®®I5 41^3511(55 >35# 4s4 4(41 f4f*$® 51 (4§t5 2lRl’5l^3*l ^SRt> 

(Central Processing Unit) l I4l*f5® 4P5 5#^5K55 4fe*f45i*t 1 41^(55 5%$ (544 45 '44- 
5!®I414 l553*t 5*(5, f4(*l^$ (®4^ 5#*lS5l(55 515^15 5 S 1^2F444 ^1®®WI5, ^5^(5 1®51^4, 
51lfoj5 1* 5 51 ^444 5T4H5 4585414^53*1 4(5 I f4ftt^ 1®45IP1 ®W 5*51515 1551 : 
i. 4lf*ll®4 yl'3* $S1 hO, ^535 3 O. C44l5 I 


0aw-*t.m 511*8 ®^W? 4 

®35 ; 154 5fl® 51 fi(5Q l4*5*t 51 44ll5tOI55 *1 < P*1I 4WI 44ll5 , 8 ^8 44(55 44115(015*1 51 
®T^51*f, 51 (5(5* 445, ^ 3 *14117^ I 2(5(4 >3 441^9 %1 ®ll8 i SI4J , 'blM 54 3 ®33 I 
5(5 >315 554 51^(58 145* (5C® 2|4lf5® 4C® 5K® ®54 ?151*15 3 4X315 45 1 44(15(0151715 


55 (5(® 445 44l<5^ 2(415414 


1 445 f4PK4 iffoo d# 


>5riiN^n i <('1 'nu i>i 'iiinn ,, i*c« rftiwu u'rnv 

545 C?K® 4000 (5*# 545 5I#5 %4(5 551 45 l (5l i l5®W (5®1^t *45*11 >301(55 *41*4 (5(55 
*1® ( 55 # >5(1(515 5(4 f44l4 55(5(44 I (54lMlfl5 4(®lf5®$t W$ (4f4© ^4*1 41(4 

^9514 44lf%?95 ^541 4 ( 0(4 154 5J1CS5 4151(4 1 *155*f|(® 3 5441 ®fl4P5 4.oob" 41CT5 io 
^*045 ^®(5ll*raH (»#15 541 ^®f!515 1?P# (CERN)-35 ®^155K4 *ll8blRl® 45l54 
^1® 5flOI I l®*g 2(54 ^#(55 *(fl015 *15 5ll355 3#5 5515171 *f?itO# 51514^ 45 I 


0«W-4. 3^1 '8t®Pl%K®54(5I *H*^4Tl^? 4 

^5 ; d f^jjfg 3f^ > 51*35 4*35 351(45 ft5* *ll55^? 55(5 ®K5* 541 45 3(4 (Alternating 
Current) 51 *rf55*ff 2|5l4 1 (544- 51^«1l( t it"l *§**1#® ft*p^ 2|f® (4(5S(® (to 515 f955 5*1415 I 
1 ^®t5, C5 ft^2f514 4^*4 355? 14(55 2(5#® 45 ®K55 1®14 (Direct Current) 51 355^1 
5(4 l (544- 5## 0*5(55 2JhS 1 


bb8 ^T>iPT 'e 


*rcjR*mti..- 


O 2(?J-®. 1%isi«ifiJf f%? fR>sWf<iTO 3J3TO? l*i^R i ^ 

S3? : Sirot? riirc? 5 vj^^s* wc? rtrrttor? BjMifR ?r ®wj c?tort wits 

?ml?c<p RtJTO? CNG (Compressed Natural Gas) 3IR l 

rirto* : 

b. ajfir^Mif? re^TRwgtoERRTRRTTORRT??!?? 5 ?!^ i 
*. rto® ^iikmwmj ?cr ctocr ?it?RitcR ritr R???n? ?s?t ri? ?t ctoft t^Ttor^ 
^C? ROT ?)?sj<l W?T TOT l 

<t O ^W-? 5 . Sit TOltR TOCW ?C»T? ^ 

S3 ? : rjISr ?r 3 r 'sTt-'srant's TORt a® ???? ?r sit 'sntR i ?#i 3it-'sr^itff5? 5^, 
topm 3 i.i° cr 1 ai ^stRinan? to co 2 -& ?M'2jc?tcR 5 5?R? 5 ?tTOT 1 mR?#nsit- 
"TOitsc? 5 $tot:? o°c toott? ^s^ifs %®r rrcr ^ tor wffo ?#t '5Tt-?T3ntr- 

Rto® TOT 1 aj|!» CW35 31RT ??CTOl OTT ?CR aiCW S® ??*? rrj | tot? 

'STltRfaFR <p)I^Rc* ?)<j$j\a | 

o ««-?. ^tSt? m ?nftR to f% crt???? $ 

®3? : 3I$I* TO ?llf?R aj?s tRtm ?|>||iift<i> c?T?, 3t TORttRTCR OT TO? Tim i 
HiRRNw 5 hyo-hao 0 c S?*®T? tol C^fC^T ?#? ’SICf TOR to? m$l? antR, 3T TOC? 
+Jhp|«l»l Rhwu CRRTCR TO TOTlS 3TW I t£R 3t?T3R RTR arts 'SR ?flto I 
Rtol? : h. *|5D fbR>vil?i RJTW»St; y. TJNtC?? 3OT; a. TOTO*f I 
O «W-R. CRtolRbl? 3TOR5 t% CRT3TT3? ^ 

S3? : tor?t c? to; ?t c?*tfR tors ?t?^i? ?sf? to c?rr r? to aw ??cr? to? Ri«f? 

Rt C3RR ^®! COT M? *? I C??fR ^51 SsRPTO CRRft ?3 M?? ®pTO*tI 
R'da|l-TV'S'»|(.<l C?RR R? RIRR TO?J? aJTO TO? «f!> ?f CRR^R (TO? 5 C??jR ^5| 

Rlf^ 5 fi)fe?nw t-nR^hoR ?=TT I <t|Rfej^«|i«i (R»R 5R ^R5TS «T1'5^5R5 | ^1?*TOC*P 

?rstiiD c®*=tra 'Sg^siiw? cro ?r ?rh 1 

OSRJ-R. I^lRi '(&' 'at®5l1^ ‘iH’-(<R®p5nR^^5? ^ 

: t>P^jl<I) foSlfti (3P-a? ST5IR W Wlj5 ?t«d? ?WW3 ?? 1 7n? TO ?^*ir5 5fWS| (JRI fff? I 

0 %l?i F»5|fS|-i ' 14 ' ?I wlui»i-ii)? 'Sf®tc? C?R : 

'i. ?T$?5Rt (RN^'a??'s^^r5RSff^<iqTO'5Ri^ ( TRTfTO TO; 

^,. cVtC^si ■?I'4 »|R < p ?Jt^$ ?R; 

O. fll^t*ai 5?, »l)MlR«TCi| RsfR ?Jf^5 3? <3 5 j£cfa | 

O 3J!J-«. ^raRryitl '5TC?? *flf% i?gn c?R? ^ 

^s? : 'sriR?!? 'snapps c?n^Rj wi ’iflssn ^irwri « to *iffei? «jc?n^% « 

'srajRP'tl^l? 9RCT? '^SR PWl CR? 1 TO? <11%® 'RtlpRim, ?RI «lfi? I V , qi R t wfijJC' : 

JpRST^e «nw i am wmfa* <> IRlC^it TO f?5§5l (?nf®?PM {? r - )VH I ’SRJ cto; 
< tl%05 ap® m C?t I ajSRI WRlf??l to TO? «flf? sr$]g S<1?# i 


jjgsRRR 


•fifCV^?* 3 ! 1?f%apr RtTO't R'&alH ~G sTjf^ bit? 


( ) 

b CTO m?lt (J»x8 = \ 8 ) ai^mPlS bof5 (bo x ^ = ^4>) 

q j|j}-b. f%? 'sifiw C^RC 9 t^?®r 5 ^ dRITJ ?l?k<m *iN Pi^R l 

tg ^3 ; c^lWcS^R aw ®ti'a|?i c'i'lW'i in»ic<p|^«i i aif6 ?lRc® 'as?^? ai?^ c>Rc^> ?I? C?? 
ai^Ri *ra^ R*if5 1 ’stterh <arfH jriS, •wc^^tcsS bitIRi c? ?i?i? 'si 'wro? ?ftet? cro 
^TO? *1? ?Ht filawl? C®CS f^RI R?? *li?^ 5 ?? I $?MR aiPll5?> 

?t liiPiuJl! i wlcflwic»iii S*.?fe ai^ <iiPic.ou CTO I RTO^?®I 'SIWUR? S'3“# <3 t<t>IC? TO?JR 
^sr, tol? TO Rt^? liJ^IW aRJ ?f??Rt C?ft RBH? CWI?1? I a$ CTOCS?? W 'SIIRIW ?3R1%5 
tSJUtJ ?1TO ®P TOI 'S’fR? CWl OT? ^Jt’IR^RR <3 ^f?CS3 RIR1 ^?l 35TOR1 1 
tsifTO C? l K,*1(^? 5 '*(® &l?1u ^fRH? toI- fee?? ^5R, RT^R, R? 5 ? V*W, ?I^t? < ?1®1'S?I I 

O «W-y fRtSR RWl>3?lRt « ajf^JcwR TOt'oajlwn TOI ?R^J tW? 

S3? : to5'3?ir srr? i b. TOS'Stin? y. ajfgwiR to63?tr i 
4>P*1®t>IC<? ?jSa?)H?? TOfWR^I <J?^IW? 'SRI SJctllet^la ftc^R ml^r® caRJRPRjTOS 
toS'SHIT? TO I 'StTOlS^ fRtfoPRJ? PltSv WB'3?ITC?? 'Sl^p I ?W13t?, 

<pRS&r? tot 1?f?g ?#TOmtR? toi ws csnnmR^ arfaroro TOt-aTO?? 
vafa^P i '$t? • > i*puattil? ??C'a> ^°ia> ajfacw*R ■>i«p'5a?i)l?wt ^?flCRT ?? I 

O «R}-a. AIDS t^? aj? firt^TOTR^ Scg? ?rj^ | 

S3? : AIDS ai?!f5 TOW 5T53RTO ?nf? I AIDS-ara Acquired 

Immune Deficiency Syndrome, a) C?TCR 'siRFFg ?lfe? C?T? 2jfa>C?l? WTOl CRT? ?T? i 

bcfthrb TOI fS?n3 R^WR AIDS ??I RT75 l 

ai sic?? c<wwi sifroq? Rt ?i<pc?a afsr ?fiwi? tot r®? i crrr - 

W. ?5f? '4|^(*ll?R CRCR tiRI I c?lR J r?c < ^s CWC? fT§l-S)? S|fe l? 1 ^ TOFT | 

?. ? ^ ?l to l a rFs^MC? RfslTO ?f?ro TOT I C?|R R*?T^? CWT53 ?5R^R ?I?TO TOT | 

R. ?^.?^TO55?I?TTO-2FSIRTOC c 1?^HIV/AIDS' p fttWl?5C?CR?ll 

R. aiTOI? ?I?TOTRTTRI fRf?® (feRC?TCTOR Ir^ST), R?R < 3 ® TOTO ?s?I TORT ?I?^IC?? 

RIR5® fRfiia?, W«tl?, 7? ^RTJfS TO? CR?T I 
®. ai^SR TO2FT3 RTTRR ?RIt TO to? Rl3Flto ^TO? RBRRI TOC5 l RRC^t TOaplvS TOR 
R'^TO? CTO? 5 1?TO TOF1 I 

O SRT-8. #? TOTC5? a?? at'SrW 3? TO?? £F51? ?RRT TOPR i 

S 3 ? ; #? TO®? a?? aero 3? TO?? fif5R R®CR f?5#?1 RTRT TO IhCIIW I fiw|Slsl RT?RT 

<5TO3?TO??? 5 T?tR?T(TO®^?f 5 I < ^ < ^TOR arc? Ry|?R® wf®TORT TO® RR? : 

R 5 . RTfRCRCt c?TR 2lfTO?T? TOT5T RSCR ?TC? 1 
R. C5TC? SjlR ?SC? I 

R. 5 ?TO?RTTOaR^'5RTO C?IR?ITf??^5RTTO? I RlRRTTOTO^C?, <f% 3CST1R 3C?3 TO?? 
TO RRH to <T TO CRT? 5 flR ?RIRII? ^TO? 1 ai?sf5 RfTro? ?RT TOTO5, b% 'siftoct 
?ft| ?fel TOR RTRT TOSIR CRTTOR? TO?I RR CTORICRTRT 5 §C? 5 ? RRlRR ?!C? 8 «R I 


faftiPT WtaBH ftwR 'Q SfSjft* 


«n3 aaiaw 


a. wRcat^t #1 aMaajw wftira ®aca i 
®. SJlR'srtc'ss 'atW 4 > ■Strife? aBt® WCa l 
5 . ^fPtR ' 4 W C I)*I^ ft^T aca 'TO I 
\ 5 l> 3 t>riJ aretwit 'aiWIW <StB aca I 
®. Alters! aS ata I 

at. »pacaa wmtat, caw 'Q caret areoi?4 wtapw cac? alia i 

4 a. wfocaafa afta sreta >§l<ca>lcaa Saa ^ ^fiaiaa i lifiBT #a wtcaa ^ >aa? 

*jRiw ana® real® atca wa cretawwtw reia creac® atca i 

?. •jg at$uww f ftR®a 1 aipMaia *aai gtftBa wf®ca®% afta «retca aw aca area i 
at 5 ? stPffrere atajRtPire sretfa® reca afe ataa reaia i 

o «ra-a . aRcaa araacn atcaa ^Rai aitaiMi rerea i 
Sga : aRcaa agreca atc^t ^fwt anare « ’^sp# i RcaaBcaa are aRcacna staataj arei 
a ■gaa ewattp acarsea >aaf 5 wcaa cafB ww mz yt «ta aa^ft aiai wtaare i caaa 
awtret sfre aaa^t ata chichi aa caaa isareta SRa caw caRca wtat ®% ara i?i^a»!t< 
wtaareaiw sfsrfa® reare atca i caatca aataw cafa atw caatareta areta witi atw i ^ wtfj 
areta isreatca ®at aca aRare a 5 ia >flat caatareia areww %5®? awe® araiai aca i *simh 'aft 
wteai <wreia anarestca aiaawi retBt aa >aa? <pa aal at aa ®Rca caatw <$&are aca ata, 
a^w S^ataa anas aa <flat ajiaa <iwiat sq^a aca awaRa areffare aRa® aa i 'stat'st attpracaa 
a#t am aca ata attprscaa otaatat aret act i 'wita stt^t attpw caw ca 'afreet 

^Wreca , Qat^t , ®f5-aRitt®^if ! tacaaia rewat^atHRat® aca ca® isa" sjt^lyi wtaaca ct® i 

oara-fe.aawfr atf^aa®iarerc a ft<^ft®ica®tTiareatata? 

Sga : aa atR : ca atR wtattaa ^Rfejc't ’tac® caat caa at >4a^ ca atfaca Ca, Mg « 
Fe-^®tsa% ct, po 4 « H 2 co 3 -'Sa laawta atca aa *# apt i 

: ct aifi 'sjfe ->i^c6t? »im)c*hi caat Ma aca ^stca ^5 atfa aw nflaiftc® catwi^asaatcaa 1 
atfaa aaata ataa : aa aiftc$ »ipw ta§ ^tasa attt$ ata at 5 ? atft atatcaa aca aac® wat 
caa at 1 aa atfaa ^asa«t?tt ac®Tt asiwfaata « atwcaftaia at^acaa sa%t aftesste^ 
-pI^chU, aiawJ, <stat^5 «taa 1 ^ acagaocat at^esflft^s awca atfa aa aa 1 
atfta aa'st ^a aata %ata : atfaa sa%a aaaca awiaft®aca aaw afa'ps aca atft caca 
^jaa +aca ail*w aa®t ^1 aa 1 *wfec® aiRa aa'si ija *aat ata 1 y ^1 aa^t ^t^paa 1 CTa^ - 
atR ^(&ca 1 a. ^ aast ^t^aa 1 caaa- carst atat# 1 >a aaifec® atfaa atca catfeata ^ 4 ^ 
fa&s asca atRa aa®t asat aa 1 aByPC a^fic^ « ^rgtft 5 «a aa^st ^ ^at ara 1 

o ara-a. cJHCTtoBrPt « f®wa awr at^PT f%? 

®^a : caacaa RSQaiicaa acat ^tat ’fsta awl a>'s^cai a^ wat ata, 4ct°ii^ acat ciwcatcsia 1 
'aawi afe 33W Rr at a?aq Rea caHcatrata ^sR 1 fecaa atataR^ aia Satan at® 

(dna) 1 fecaa atajea atat-at caw #caa Matt, caan- cacaa ®Fwa, ^ata«a, a®, Ra ^sttR 
agR-aarf%c® aRatfes aa i^oa^catwtawa?iaRaaiaas« ataa aca 1 
^hjRw fen acat cawcatcstca «ta^s a^aafea Mcattja 4^, at #caa asjtQsw 
strata facaca ^t® ^tca 1 ^aa «pi® ac®tt Rpstat^ta Mfatna^t ^psm-^rsRit'S ^Rtsa aBt 1 




atcasaa* 3 ? RRt>iPt wtmbw Reati « iia 


0 ^b-. ^CTta$cj^ ^at aac® apn^s ^a? 

: CTttaj at ^atetsaMR atenas ata^ta «aa lacaaa ifetta ^»tca 
jpf aacaa «twa caat aa 1 <aw asn ^ ^caascgiiafS^ 1 4 aafes <?naja «aa Rcaw, 
gjflfsrara, ®n*fi i R ai a -ita 5 # cant, atRara ^$nR at^a atena'a caat aa 1 eastern area 
,^aRtfcaicaa Sara fataca ^ aaiRs ataaia asat aa 1 

0 jH-s. ata^ cawR^ >iw®t^aeCTnf%f%? 

; are^ cawR^s 4a®t^awtt aptt caaRa, caRa, amai^ca®, ®aRa ^JstiR 1 

o aBt-io- atPBRfSai 

ts^t : ai ficfafea i «tcaa a^atata 1 ataiaa a-HSGtcaa atca ^ifeR 1 ® fe^atSaana •e 
j^g^nta ’j® ^ca ®HS 5 tca aa® a^ata awtatfa #t caat, atacawt « ®ajtai aa® asat 
^ta 1 4 aafaca ^aw a^faa ^1® batata aw 4 W aiPCIaliat at a^atata aw 1 

oaW->i. wrata vaai <wa 'atat a^ Ra-are aaR? 

^ga : taja caat aataa fa^ta ^mr?\ atat asa Ra-are aata atw 1 Scst <3 aRFa 
enntea aaa Ra-atreavSPt-^Rt acB ^saao fag% caw aaia ^a ^a?ta asta 1 
^ atat a^ ^'sweafaa-are aata atw 1 
o sftf-ia.. aRbt ft? afabi ftsstca cata ®at ata? 

S^sa : atata're aretca caraa l®Ra at?ca act? areca, ®%i atewa atca cat^ja 
Rftani ^ «aa aiatft acR ^ -sreta acaa are 1 4 acaa^ a%t area atre 1 
atataas arja Saftsca a® at R® Rea, caftcaa ^pR%t ^?ta rea at R® Rea aRst 
cata ^at ata 1 cat$jw aRre a^ta §Rca catata «aa acsia areat acaa caat ^a 1 ^ 
capoa «aa afaw a^re atca at 1 **reica twteat ar?a «aa wra ataa caatta* 
ajRretaf?f®^aw 1 '4§ret ^caacSitafi^ a^ftre'Q afarn aRtata ^at ata 1 

o aRt-b's. S5 a<cvM ^5ta atat ’Fat wRa aa c®a? 

S^a : atare at ’ftrea Saa atp ma aw ataaa atRa ’gSatw asta ata ^a 
'Btaarata atR fBre atta 1 Rs? aw, ata. Ra atfR are Rai aa at 1 <aocat ^Ra: ax3ata 
®aj ca sj5ttaa stcat®a atR ssta csca aw 'staarata fs> ai#f® a«aia ®aj ata, aw ca^ 
a<t« w ata at 1 ®ca ^*5 aRjt? at a 4 rea ^sta atj|t asat aS^a aca ac? 1 

O «Rt-i8. atataa aft « fitSa at^c 5 a wtcata Swftare apftjft? 

Sga : atataa atw StseScaa aa 5 reia atasre aa 1 ref^aata St?pta retcaa aaj 
Rea S^ catcaa •gca wita aaa St^Sa reia atw aw ftntcaaJ Sg« aa >w wtwt 
Rftaa asca 1 RSa at^cB aacsa awa wai Rea Rsstea ai^[ ataat (Discharge) asat aa 1 
Raatea aticaa acaj Rvp^wae c ta ata 4 atftre wteat areat ata 1 acaa ^aettre a»«ttare 
®fe«aia at ^ttcare >ua?. waasttre aareas ^R^ata at wttcare atw 1 ftseaa ai^bia 
^Rca <t RRRS t a ataa «scsa aata ^ea ref®^ aiata ataat aafi aa 1 ^tre ref®«ateaa 
aareta ®taat, at reaatfts ^fa wteaiw wtwift® aa 1 


Wr ftTOH 4 




OfiW-itf. 0*7151353531 ■-iiPkvo ^ f^ 031513 2®ft 51515 ■■iifto® ®to3 i 3 tnj 353*3 i 

: ®l3*iH 3^3 *t§ ^c«ll 051031 3? 35§3* 4331ft® 3l)3 3t®3C®13 <353 i*l3$3 4TO333R 
303 3$? «Wc<J I C3I5I3 34$ 3l)33 34$ WTO C3f*l l 454 4533 0*715105 •oftf^C'5 C$0® ft03 
43 «? <K8 53 S5C33 <7l)3 433tft® 33 1 50*1 0*1151 <7l)30® ^03 313 1 f5J 0*343 <ff$ 

fe?i wr 2®ft 3531? 333 tira 4ra®3 ^ft; 531 33, 31 c#t <#t 533133 590® -onoi i wi 

<353 4o*ro w*til5« *nft? <553 C3f*t 53 1 1*154 o*7i3i9 ?$ft 5i$j<s? <nPic® «ipi 1 

0«Rl-y!».$§l3C3?fc? 

^33 : ft’fl’JJl^t ®jp$ 3133 4?R3J 35H§?I09<I -sn:*u 4KtS>n<£ 31 0314031*1 3 T 53 I C5 34 
33 ^1303? 1 3sH§?t34gTO i dJftwW *71^039 3t9JC3 4TO3 4^(5 TO 2®ft 491 33 

^ c3?'G3f¥ 1 34, 350*75, wn 3f®&3 ?wi 35H§?i3so*7i 4®io3 to 

2'®ft 503 C<nl5h 03?<33l¥ I 4$ WI^M C3?'3313680*71 41313 ffTOl? 4^5 TO 413<3 3$ 
C3?<J3T0% *|fi TO I 4 33ftf® 3sR§?19 03?<39F&5? 3*3 33 § § 1 303? I 

O «W-i3. C3&*8rlMt»C3 3T3TO V530«73 313 f^PJpT I 

^S33 : cd&etlwaw 3J995 «3(.«19 313 GRR I 43 ^NaPi* 313 Us|$y>IC31 ^ftcjHWI fiW3 (Q 2 CF 2 ) I 
O aW-ibr. ^3133^3 f33T3 fts? 

: ^3I33t33! ftajR 50*11 •‘1033 CTO f33T3 i aw <3 ftc?033 03ft §04103 

3104 4f? 2®ft S3 5 33 <3 i&'bl 310*7 0*13 33 1 

O 31^033 9053 #*KiC*Tt ft 5 f%? 

^33 : 31^3331^3 5f3 313)5 1 40031 50*11 : A(4), AB (4ft), B(ft) 4310 («) I 
O «W-5o. 3T313 <3 IfcUUWrB-lira 304 3Ttf5T 59*3 I 

35. 5fr3iC3?l C3^T35 ^f(piTR %3TC3 ^J3f « ^FRf 31335^ 331 1 ^3J3jf3C3S, f^eRJC^e CTtpRs %?TC3 
5$) « <51033 31W ft(«3 PHo^ID* §3143 <3 43J14 31313)33 (3)3 3J95I3 9RJ1 3g | 

3. 313103 ft9l§3 4il«u<J>l5 < 1 (CH,OH) 3J33I3 591 53 4 I f^MC^OT* fa4§3 3H WC4 I 33 
(CH3OH) <3 31«#S§3 dprs (H2SO4) 313313 *P31 33 1 3W fiBww-G 3l)t|3 yvVsR** ! ^ 33 1 
3. 3MH 3W1 Villi) ftf&fo fj!3l3l^ 1 3Rjftc<f>, 3C«n )5RWf53 3)331335 1 

3. 3I3H ilol v 1ll3W> 3*3 53%1 1 lvbT3|^JC'srn> ^1® 3rf3U5 C3p(53%l 1 
®. 3hh33 3lRW33(^OT<3 35|31<)^5fisjfe5l3ra533 , llfe(3f*IC3 s 31ffi3'33|)3?3rt33 1 

3. 3I3IW3 35)^3 WT3 05^3 CR333 W5T 3?3 ffrg ^5 1 3^-03 ^51 C3)*t 1 
O •sW-^i. 35TC3 3Tt^I 3TO 333 3C3 wfW3 313 31 C3*3? 

®'®' 9 : ^^3 ^12*t *nE33 3TR1 333 33 3C5; W! 21C33C33 2f5(C3 3J3C313 3131 C*!#® 
•SIC31R3l1%^3T)3 Jj4ic«ilC3»n 313ICTJ « 02|lt5TarSiC33 )3333l5)lR 33J3gi3 331 <3C3 ^ 
^♦iftRu.'a 3[»*1I3>IC<I ^3lf*l'5 3C3 3133SE3 ftrt 313 I 3 s !?! 3F5T 0^01 313 31 1 
O 33 -33- ^-CT ^l (E-maU) 1%? 

®^3 : tC33^)33! C4?*1 31 3“c«f>c3 ?-C3?3 (E-mail) 3W ^WWd»3 3T3IC3 ^3J '313R- 
«1313 3T3^t I 4 33f5 ^53^51^3 33131 3133 31®1 33^ 333 I d5 3sH®5l3, 3CS3, 
35C3B3 ^ 3JI(.i>!l3cM >iR5)5 33)3^5 3J3^t I ^-C3t3 3131 W 33C5 W§ 35313 CSJ33 
3531313 <^5^31^1 CSRCT ^-C3^3 ^f33TSR35 1 


^^313H 


^3533*3 ^f3<iJ3 313133 f^BTR 'O gfg% 





\ C3135 5)'5|3»flt (3s X 8 = ^8) >431^3^ io)5 (b« X * = *5>) 
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2 } 333 41M3I3 3)33.13 35C3 f%®K3f^^PR 33H 313? 

*33 • Sffff^35 3IK33 SWH §31313 )3W3 3T13 I ^ 31PTCR 21^33 3*C3 2I3« 

^,3133 3531 53 I §«33 ^13»fe35 35355 3lf5fel 5133153 C313TC313 313JC3 filK 




0 Jr#3=3TC3 «C5t3 >)§3S9, iR? JldJlPwilM ^ CR3? 

•Jc’flfenu 3ipi«33 3#3 53 1 31331 ^^53 31:58 33313 3^ \ *£$ '®5TC33 

ajar^Rl ^33?3 ^3 ^C33*3 in*nC3 3T?PT«CST?I ^T^PTOBl <1111, ^0315*33 1 *pf%35?1 1 f35§ 

Jljgfspna 31^3033 ’3®3 33 I <fl ^133 55133131 33 3335 3* 353 3HR I Wl 43IP1 '5133131 
(<333 53#5W3 C31C31 Rfe 333 3t 1 C3531 4 TO 'SCSiR 2j(.«l«5l<i 1 

O «*. H3 5I§5 «f5T3 ft? WTOI 5^t3 3T1 « 3#1 ^31 f^? 

15^3 ; < 3 C 5 R To TO5 5C3 53 ) 3 % 351331311 ^ C3C3 <333 C3 )3<R3 

Sf513 (GK3, ^ 5t§3 3«I3 3C3 I 

3351C3 <5#3 3T3 C3f3 435 'Sl5-3J3Jl5c®3 3f%5JT e t ^3 5C3 «T3313H 3SCT 

313 | 33TTO < 3fs|%3 3T51C3 351^3 ®l5-'J>l'3)l5c'»3 3fel3 C3C® C31?l <51331311 C3C§ 31C3 I 


O 33-8. SMOG fo? 43 §«3%3 ^133 <3 ^33 2f513 3^71 33^ 1 
§^3 : SMOG 3 5 3f5 SMOKE <3 FOG-43 f3^P5 33 1 C3I31 <3 f3I"H fSR^T 0313131 

(SMOG) & TO l 313133^5 ftsre^l 4*113513 SMOG ^3 l <sfol33F SMOG ^ 

5CT <#£3*1 5j33 3CB 43531^(033 1 S133SB, 453>l51i53 2f«f% C313 0331313 I 


0«W-<t. Tcst-tul>e1 5 W^? 

§^3 ; 3f3 3lft-' l 3TO3 31«l)33 )3TO R^SR 531 31 033 03CTO 3lft <3 tP®3 CTO5 'Q 
1303 3lft 03053 31503 ft*13 3)503 515C315 3531 33 I § 5 3'J 'Stl50 s tf5 31 53 4333 

3lf 03053 531505 5133 35303 13)^33033 33 {^SRI 53 I 45^3035 05$ 15§3 f*13» 303 I 
4^ 35i1§ §®3033 33?1 TO35 13SR3R 3”lf§ R81C33 ^3 0330® 3130^7 I 


OsRf-'ij. Coronar) angiography ft 1 ? 

§33 ; Coronary 33^t 435 angiography 'S'tf sM^fll I '4'^ 3T5103T 

* < 3%5r33 4341035 Coronary angiography 3*3 53 l 3t*fl3 e n3 51^4513 31 (3105 414-W C3#C33 
^38, 3^83 3#5 45033 33% 43^1 4RC« (b(Wt<H3 4 35if§ 313513 503 31053 I 

O Heart attack 4 Stroke-43 4C3T 31*^51 ft 5 ? 

§53 : 305 5 C5 I C30$303 3 3131 03pl 50*7 C3053 333) 31 ftt3T7l 5ft W* 3105 435 03053 
^raift5 35 313JSH8 33 1 ^ 43^13 5^8 03053 Ms 4031®% 35 333315 530® 

*H03 31 1 ^(fofCQg ^ 433105 31? 4il?l5 30*7 I 435 0351031 51303 3%053 (^WKS 35 333315 
303 31 3%053 0351031 )»!31 4 33^1 %® 0*10*1 03§ 43?T05 C$15 30*7 I 313133® §4 
^613, ®l3l 03 l i>3 413FI4 C31%33 51? 4lf?T5 « ($105 413R4 5<3313 3S1331 03^ 3105 I 


s>5q fafa-93 •jn«mr c r -a £{*$& 


«mj’Ri»fr. 


O 99-tr. Fluorescent tube light fa? 

$ 3 * : *?iph (5$a aftft? 5 $ ms # $ 9 ?©® ait? 93 ? ?iw*« *®s *3 wraro 9*99 m 

OT331 3m? aiftft 9t^R5 5t? 91t? i <$ 33*33 Tube light*? Fluorescent tube light 3*9 i 
O 93-J>. C93?ia (LASER) affa frfttl fa fa? 

$03 : LASER 3f“j3 2af9$JO*91 5 ira. ; 

i. 9(5 ^1*91? 91?3<yfc n> *tfat? <5f$V^#5I “tfo*? ajofltgfas 35*3 1 
9(5 -il-oifa? ?fa5 <5C9? 9*fe fa? <#3^ 35*3 3 f 1 
O. 93 93^919% I 
8. 915 -aifeiiMlil <J9?F5 « 9? 3*^ | 

O 99->o. Computer -33 RAM fa? 

$33 : RAM afcp fe- 5CT Ra ndom Access Memory. 3(6 ?H$5|*iW ’JF'T^Tft ^feoWia 1 asp'iSfe 
?ra ?ara 333 ?1®W1 ?H$ 6 l*a ^ 31C? 1 361 ^ RAM 1 3i*3 ^131 Save ?C3 %1 3IB 3l 33 3! 1 

O 5W-SS. 3F5TC33 'Sfftafa? '3tt!^5T 39*? fa ^ 3 fT 3 ? 

$«3 : c3SR?rr ^ 51^3 ^rg^s c35R?n ^r-^snaira c*i ^ 3 ic«T 3 ^ 3 ? 

•$ EPS 313*5 C3 313313 ^3 31"l <9*5 '51*33 <3q9I*<59 9<5?ai ^? jf ^ ^ | 

O 99-i5. fafa3 C?3 $993 33 ? 

$^:*?l*313^31^^v tTOlTO ^^^^ ;5 ^^^ g ^^ |t) ^ 

afare 33 1 4 3w?m i c? PiP h 3 * 3 1 3wn m fom ftfa , 

O 9»->P. Ufa? 939 CTPI 3H q ( 3^ 3Hff 9ffi *3R? 

: ^ ^ ^ ^JT S 1CR3 313JI3 311^3 *39*3 9*39 ?*3 93 ^ 3(1^3 

*?13Slfft3 -3 *9191*? 333 ?*3 *51*9 | ?t9 <51*93 -2(51*3 <SHg aita?-!^? -SItStvSife f 95 j 35 | 

O 9*-> 8 . •am ^ 33 * 3 ’ 3 %F 5 lf^ 3W 33 C? 3 ? 

J ■ p nC3BI 9?(5 3fI33i 919 1 31j[l3 333 0313 <J?f 3 $<g« 355 ^ 
W^w* «% 91*9 *33 5t? 91*3 31 3*9 31*1 3K5t? 31*3* 1 519 3KS13 WT < 3 % 

C3*!?3I3 I 9*5 WWlf ? <51<$>t?lf\£ 3 ^ 1 | 

O SW-S<?. 33333 91% f5*9*9 9tfa<5 fastj 9lft 313513 W 33 C3H? 

$33 : 313133 9lf3*S <5*3? 9f3Bl 339 91*?, 31 <3131*33 *9*53 3131 $ 33 # 1 fry 3 lf?S 3lfe 
333*3 «tfTC3s ^7t ®fa-?rgifa<5 va faifaRsy -*n ?rrsnc«i3r ^tj ^prtrs ( 

o sRi-i-b. -a?f6 area 3101 <533 aarf caw aiai(5 $^t ?? 3**r «w *3 < 53*33 $??i ?ct 313 c? 3 ? 

***j l<r$? <>f,CJi ^ ^ w 'Sjrain 353CT 513*3 3T®3 31*33 5P333 3 tB 3 ^ 
<53*33 $^51 ?dl 313 43* ?3*«13 ^$31?? ?3 3*3313 fa| <533 31#?® m 313 i 

o -sw-i3. aiistntR ftaia 3*31 fao? 3if^ 3*33 ?ai* 3 r ^ 3 ^ 3 ? c?a? 

$^3 : 3MaeK«fl f33I3 3*3J 3ft? 35, 313 33^ fat? 31% 33*^3 C5I3 C3f3 I f33I3 3*3J 
f?53i 3lft 3*33 ?3!*si 3*53 33^ ?C3 313 I ?*3 *33*3 <3fa053 333313 333 ? ^3 ^ 31 ^ 
-3*3*33 333 C?13 ^ 3*3 313 I CTSRJ 3133*^ f#3 31$ 3*33^ ?31C3T Sf6? 33 | 


5JC3 5 ^13'<3 fafa*iPT <313133 fawl3 -a S-5.S 


agp PlWH 

0 ajfl->lr. AIDS fa W33 *313 3333 3^ i 

««1 • AIDS--^ 3^ 5*31 Acquired Immune Deficiency Syndrome I ^ *313 5*3 

q^S *313 ' w ^ 38 3*3 313 I fafeg 33*33 *31*3 3113133 5*3 C3l*ft 3131 

jH 5 | ?*3 *333 333*3 AIDS 33 C3W31 *3*? (33? 31?1^ AIDS C3C? 3fell*33 -4?3fa $313 I 
o 3H3I53 *3*? taargs ?fai 'srtaran^® ^ *h^*St*br c?3 fa’fa 33? 

■ 313315*33 -gMlft R*3W <3131335 R>*-et«i, C3QjM a -^3>C0*i 3I35I3 5*3 3IC? I 
j]3S 33*33 6®r3 *3(3 I 3H3I5C33 ^81*33 3*31 -qhlft a 315F3C? 5J^H ?C3 3513 
« 51*33 <5® ^31 53 fa? fa| *[W|(W 53 31 1 -30*53 31^3 -itfacetttfl 31*3 RRmiI 

^s* 3?1M *31313 ?H?fCa ?fal 3*3133^5 -<3 ai^tSlCSFl <5f^5 (5*3*3 *33 53 I 

O 4IU-50. , W 5 1 5*3 ?fal $113C»1$ *333 ?3C5 331 53 C? 5 !? 

8^5 ; C3*5 333 5*3 3(3 ?l4H oiI-jwu *333 3*3! 53 513*3 $JI3wB ’UPlt? 'Ufa -6 ?fal 51^-31311^*5 
a*fltgf3<3 3*3 I ft?Ht33 31*3 ?ffc 5l|-?3I^5 333 *33 5*3 313 3^1 *31^1 33313 *313 ?C3 I 

O «W-3>. ?fa l$$13 <5$3PT fa? 

*5^3 ; 3sH$$ 13 <513313 -5? 33*33 *915113 I 3l313 e T5 ^13*3$ 31 f®W3 3I3JC3 -tJOtPlt 
3sfa)$$l*3 9*3*1 ?*3 93?. ?fat$$I*3 3v3fa<5 W3 C9l5lt3 (3*93 3JRRS5 9*3 *W5>I ?*3 
*33 l f?^ ^8 *31? 9 33*33 *9I9t3 ^ ?C3 5(^*3 (3*3 31^*33 ?C3 31C? I 

O 99-55. <5133*1 *l)*i OT313 C?3? 

$^3 : <^3 311*511 9*3**13 9*3 35fal**13 ^l? c tt, ^^*3 <3 ^3^ S^utfi^ 

ar^c'f 9*3 fap 5 ! a$ia i ^3 -adc«ii« 53(6 3*53 ataj %i 9i*«ii3 <53? ?a 50313 
93 <33*5*3 caf*i 53 1 *9*3j? <ni?ft*ta 3® %r *3913 1 

O 99-5-3. Cathod Ray Tube (CRT) fa? 

$33 : Cathod Ray Tube (CRT) 9? 33*33 33 313 3131 fi'jU'id 9(331*1 ai^SPl-^ 9f3319 
?31 53 1 533139? 3lf? ? 931*53 9(3519 3U33-^(% etHO* CRT 3135? 5*3 91*? I 

O 99-58. 9133*9*5 fa?fa3 3TO fa? 

$03 ; fa?f3 <3133*3*5 3*3f3 5l?(3 (5*3*3 ?1^ ?*3 91*? I (?5(3 3^ C9C? *3*53 
9*31^% $913R *3*9 Jjfas a <59*3151% <5R9 401*33 3131*3 *33 <?*3 *33 I <313139 
*3*53 931^ ^$(33 (5*3*3 *33 ?C3 I 


c 


^\©^1^r*£PT 
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} C9C? -8 <SR9ft (-8X8= 58) 93? <513( s l8 id6 (SO X 5 = 5?) 

099->.?F91*fa? 9fl> fa 39*51 91*9? 

^53 ; 93lf^ <103 $fwft, <J55#3 <5113#11, 9MI5I, 9v»<p*5| 9^?3 9? 31 9?lf3? $91313 
* t5 I^93C3^^^53?T*??* B 91$3Cffl I 9f6<®fsr3$#3l9fa^fe?C3 I 

® '99-5. *$(93 Plt-SHI 9131 Rt-et^ 9?? <?*3 1—311911 <53*3 I 

: $1%3 31(5 *9*? 91^ <3 31$ *9t? 3#I <5ft-<Sf3lft<5 *9139 ?*3 91?13 <33*3lfa*93 
5 65I*3J ^(|*9lt?3 $9f?fe*? 5m?n?5i»jg3et 5jfell3 9131 ??Q ?C3 I $99^ 91*313 fa§ 
$%1 9C31^1?1 3J35I3 ?*3 93?<Slfif?K9 *3*5 ®3l ?C3 31*9 I 


555 <SR?F9?r9 RRfiPT *Tt919*f f#SSM 'Q argfe 


99w 


O sw-o. LASER f%? <39 9T9519 m i e* 1 HH I 9*9*9 i 

®' OT • LASER- 1 ®! '3)fo<j)Pa» Light Amplification by Stimulated Emission of Radiation, 
wra : stacnc? ^’5 SICST'TSR, cGPifwii CsnsfPT <39? 919^995 C^PCSJ >3$ 9f*| 9I95|5 509 9^5 i 

o aw -8 . 91^9 0*19 9 * 19*1 f%? 9 iK*j 9 *i Rsscw $*mi 'sno*ii 59 i 9 rj *9 i 

^ 3 ? : n*n<p|<t9MI9 09191, #unMv, 'P915Rl*f9 s , 95^19*1991919 ^pRS«t! 

sf^ ^siw ftc*! 91 ^ 39*1 9$ra i vffowr 0909 * 915109 wit-^rajit®, 9 #? tsft- 
, =RRt^5, 9 s #? Jttii'sftvs, Rph, 5i$osT9 ; #? Ro“t ijw #$09 «fw i 

Rm'-ln (SRI C91$9 *fl%3 9*1031 09191 Rrag*1 9*905 509 i 9 i »gi<b 1 9 '9HT9 cfe <3 9 # 
fq«fr$ 5'S919 ttM •'tsvlR'sIcn *51lt9 9*09 95i 9*905 ^C9 | ^ 1 ^ 1 ^Ch I H* •q 
3ir*1l(?M-lc.«w 90<W ?WH 91 9*09 (^^c’^ai ^TR2SrC?I ^pfi ^s?R ^5 , 

<303 <tnppW ^JO^O"! 9*09 9109 i 

O 2fi}-<L C9^tf$$ # 3 3ffi> # 9*103? »TtC*t ? 

®'3 <1 •' t<4l4 £J9*I9 POT , ®$1 i 3fl> i£Rst& 2^?'”(*iT^ i 3# SJ9R5 < f t$ 9»fT; 

2^5 9195*3 50 a i wra 3109 099 # C9»ti09i9 9*03 wti -503 <n$9*f5 *sR 

39 39* 39* 319*19 9J19 099 59 I (TfSRJ *’tt$9 s f$ 9109 051$ 051$ REfftsR 59 | 

O fiW-'b. WI55 #? 39 9*19*1 <a 3|fe9*l9 $C*pt 9*9*9 1 

$39 : 'SHI'fl® 39* 991519 »R<]|n«R'S 09N I 91919*15 9JlR9 «$9I9 313-13 f»l919 91 f ^9 < 5 R 
«1I%9! 9>|j(^lw Si«1I53 091959 1 fiHIvs* 513 3f$-9JlR9 ^OSN**!*? fe s)f59*I9 9S9t 59 1 

O SfJf-H. C#9*t#9 ■q's»)H 919519 3 <49 >fw|-q*ii 9 , *T09* 'Sl^lb'fl 959*9 1 

^39 : (.Jils-lfa* %9 9lf5 ^Mlwl, 91»}1 ^P9t, (Sfe^, 1$f5, 9*jr9$03$9 Sf$f% E MCW I 59 1 

9^9R9 wRfl’IlR bMwl 3 ^faj9 $3SJ05 CTl9 M lfe 919519 09 5 5J9C5 I 

^5 9T9JCT CTt9*lfe9 9J95J9 9S9T® «n9C99 «H^J %5 #9151 C^T-^IPi 91 

^I<nll^99ci9 >3^9 ftwi^«ivoi 9TW l ^ ^99 C9T9 5C9 ®R. C9CM9 

^rsrsft*! 9^19 9115195 C91559R9 I 

O 4RJ-tr. f9S^9l9 f%? 

^39 : R5Q>?H9 f9>i|l9 9195 99199 0t>$9 fiOwtl | 4$ I 9 &. 9 I 919UIM(99> ^it'WIW 9J9519 
9591 5E9 9H35 1 ’(91^9 <199Tg9 19^901591 ^ f9fa*919 9I? 1, tSJ5 e l 95C9 9#92R31 '“ife 
^*13 9>flW <MW 9fe*lC9 SJUQ '"1% ^C9 I ^ Sffia»9lt<5 1^99 9C®T I 

O fiRf-fc. tn.|t9lst9 ft? CJPtCTm C5R99 C999T9 919^H^C9? 

^39 : C2HOTST9 #9C99 9“*WRb9 ^9^1^519 9199? 'Q 9I59P 1 tirfB ■#115 f9C9 ?®f9 

(DNA; RNA) I ® 1 919JC9 #C99 29f*ftj 9^*t'99 w f9ra ^ 9 1 ^ 1 99) 59 I 
GROTSfJJ #9t39C99 fiS&UICT 9R^ I 

O SW-io. ■“flR -f&159 9T, f9^ ^9 (559? 

$39 : ^W9 9^91 91^1P19 ■'#91*1 9^9 9R9* ^ TfTf5f96f$ 9R55 9W OT&H599 999 ltC9 
§tT9 ^pT M9 5C9 $9C9 'Sd 19>$ v fll9Ci> Sfg9 9P5I9 f9f*p5 9W19 C*» II ? I H | 9 999 
9505?^ 9t w 1tfiF5 59 C99F9 <[9f9 ftsfiT 9t 53919 $913 'SdS 91 1 


'2JOT99 t 9 f9f9>49 919f9*f f^®4|9 <3 Sfgf^ 55.'© 

q fifif-ii- 9®*ITC®9 9999 f%? 

. ( 3 J 9 ?®f9 53919 999 l9t$3 991519 (99 5H^ WSr^A 559 91C9S I 9K5-^f§9 999 

f isjjjsjf ^ C99 < 19”tC99 9v°'ft*f ifCT oltwa RPm<) 9t5 I von 5)55 9995 <®9f5 9t5 91CV I 

0 *'S19f9919 '5TC99 *fl^ $39 < ’ft#9’ — C“5*1? 

; tS1 9l9 91 5C9 '*tft9 C9C95 fiR9Pt% 999 3 C99 5C9 9T9 I 3H5I9 <1^913 

95lf*l919, 991919919 999 >39v 2J^9 9 ll99H'-l j)(.9>I'St 9lt*5, 91 C91^t9 C9C59 blR.nl 
<p«f 9*19 1 R^S 9|9J C99C91 91%IC3 ^ 99 $91919 C9? 1 C9P9J 991 59 1 E19f99l9 31C99 
91^9 I 

Q 4|»J.5©. dj919 91199*11 99155 9(19? 

; 09IC9I 9191919^ 91 C®t^5 9^9^519 999 C999 l9f3RIl9 ^9?*1il5 c f <509 «H5f9 
4>|tf<jilRrai 91 31W9 <41951 ^ 9991^9 RR^ ^Ronloo|o99 9151C9J *HI3 <5919 
£§919 91199*11 9151 I 

O 3fi}-i8. SjlvRv 9IT099 51919 $91919 Rs? >39 9$9T9 919519 '9H5IT1591 9RF9 I 
539 ; 5(Ifi%9s 9IR99 51919 $9T9R 5fe5T5f^l I 3C9 ®I 9091 ^<?-^lr% f9C99 999 
9109 s I 9'^9I0*1 5)|^R<r- 999 ^5?l^t9 'ghiR, f*t0H9 ^MlR 51513 C91$9 

9lf®9 Sf! 5 # 3 f*1059 #151919 RC9C9 9J955 50®5 I 

O 5RJ-bff. *’Sf5jfip5 C519T, C5191 0909 s ^f9^ <jf$9 s ? |’ 0=59? 

$39 : 0519105 0^5919, OSJlfun, 991$ 3 9Rs? 99*1 9109 s R*g <93091 91919*1 ^9^19 99^5 
#9099 909 s 515*1 959t 9S9 59 91 1 R*g ! 9?^95 051919 $3 $919193091 RwlRo 509 
#909059 515*1 $9091# 509 30^ 1 C9'5f9J 05191, 05191 0909 s ^995 #§959 1 

O 5fct-y!,. fni059 $91919 19 s Rs? 

$39 : t’9105 5J9195 o.i(?-b.<? 519 99^9 3 9lft> '519*1 09151 91W I 509 (.9151 3 99^099 
91W '9099 s CTO (SFlfWI, 9JW(l9^, "#1905919, $RC$9, f9C^9, R(9<H 5J5f$ 915 C9T9 
■C9 RRj| 99099 ^"915 9>9I 59 I 

0 5RJ-i<i. <*T3|-0af 3 9191-09*9 9091 5915 R*? 

$39 ; <<R 8-09 <e 9rsn-C9- l £|9 909J W5f959i9 : 


J59f-Q9 

*tTO-C3 

!>• 4fS9fSF9 9 s *t!519T#$5 I 

x ^ ftfei ?f^r ^ifSv© 1 

5. <39 05K95 ’TO51 59 1 


©^<^^95 <7^3 Wl Ri^<a ^9 1 

3. ^ ^595 91 i9ff595 OTO 9191 Rf^S 59 91 1 


O «l?l-ibr. Rs Rs ^Rit9 R5I059 RtO?9 99 59? 

^1: %5 $9,93 95919 999 R^ 99 59 I $«.^ R^I5 R939 055 0909 s 09^ 9199^ 
911919 #93 f90$9 99 59 I 5T5T51 29^595 91$099 919109 R^ SJ9T059 9993 
Sp l59 i 9C^I'-tf9 '3lt99 9J95JC99 509 95 ^1951099 (90$i| 99 0991919 I 


i^.8 *naHH R' 8> H 'Q ^*)ft 


43441^ 


O 43 -:>J*. ggt®iafea af 5 ! ft? 

^5a : aftl, WR), ®ftt«H, gftlStOBH 4®fe CTlWa Sill Wa <3Wta gg)® 1 * l fea 3f*s 
aw i 4 'owra 'jfeffa gnig'atag aftta i «irai anwta aftc® &*rc® gita 
gWCH aRJRJ CHtWa >IIW 5 Rgt$ ^ alR 3 jfl ata 44 * ®(IWia fe «#5 <^I «flc<t 
fefe^ aawa ggj®Rfea afe| to feftstg 41 5 tgi 4 Wa ^ aca | 

O 43 -^o. 4 V 44 Cafe'S ft? 

'S'S* : 4 *F 4 g Cafe'S < WOi caRTO Frequency Mode Radio. gWR*! Gifts Rtaa-l 4 a<£.; 

cafesa aftsta® cast <gwa cafe 4aifafes aqfcR «#mem wri gra i ®refet 
cafe® oat® gw cafe's 4cSat angja aac® gg i 

043 -g>. Ifrp awua’ aacwft carcaR? 

$^a : ftfejj #taa wg wca 4a at 4 atfta f&gi g$ig aw ^feg %arcg ^fe gfeta 
^taa at #caa 4WR ^ warca fegj awt>ia aw i <<§ gtsfeo® a'&nw caws® ®R’ 
ffeffa ®ag® sfefe ®rc®a $ftt agi gc* i 

o 43 -gg. 'ffirc fcgtta ftsica attar a*? 

^sa : fegtw Sts swsat cgwa «<iw sw cats gg i £ aw? S*rca 5$ oiftwa m 
^®ta few gifea agiowt 4its arcs a® ggaR jjrh asa 4ai ^feaw ’jfeftw gfe,- 
ajg 1 4B$ ^gg Sgrcg aSiwia aaife 1 

^* ■ — 

} caw s ' 3 R*ot ( 4 x 8 = * 8 ) 4 gt'ggfefc iofe (ya x g = gs) 

043 -*. CPCft 4 g* 45 iftgtrc®gTggsgg? CTt:giggRg%agt 4 cgraRcgR? 
^g : fecaa (CH<) « ^caa (CjHj -43 <jfiai(jM«i S§® cafeg^gta arcanyica i aft 
a?c^w cfc aw 1 CFC- 4 a aifeftia aia gwi ftang’ 1 cpc- 4 a gwi ftga -11. 
ftgg-12 fawgsrca ^wacami 1 

gmjg : cfc w arani roa ^aw ’ifea® aRi atg taara ^c^ca> feara^sw feama’iM 

** ca§*sia 5 g, lagiaafeaafa %sa araia ^aj a#w afeaica aiaga ^at gg 1 
'flfe >yaia<n s aifeas wr ?®fe aaw ^^ra^aw ajar's gg 1 
aiagjaai^gtgs}raw%®r : cfc <jayc« aacsa ^feaR fea aw ># atyrawa ^eT- 

«aw <«(a aa 1 aw fwira m i =rsifea afeaa ^wSNa i wC afei ai aifeprofe #1 
’jfettw aiw c%s 1 aqaa ^ aapuaag a#j araw cam gg 1 cc^-^ at® 

cfos aifta w aca aiaia aw < jfe%a ®aarat cat® aiw 1 4t® «jfefa #asawa ^Rpitai^ 1 
^ aw 1 jpr ^ai ata ^ ^ asia cFC-^a a^t ajagja aai aat aRgisf" 

o gw-^. afaa^aa area aitan aan 1 

: ®mana ar#j R^arta aiat aaaca ca asgfe ®iw «m a*ai ag aia jyAjalSw ^a 
^afeaf aw 1 caaa-aiwiww ^taaHia afeaj R^nea a^aw a^w «Pt aai aasts 
arwtwna ®ta® ?j®t RaM wti si’iaraia apJai R-pnca a^ata 8 fe arjc® aat ^a 1 


5jcaRa*^T fafe^w Rianrt ft«sR « 


^spitaw 

_ ^j^wa awa : «tfaa^a atB 'siaaiana at'^taia aiaw 1 fees ^taaiana 

« aj •afaa'^aa aia c tcwi a^fei aar ^wt : 

^ *t^H : caw, ^ *jfetfe caws ^af^i aasita at® anaia caws 

f^4a®ita at® 1 aw 'Staarara at 4 aj gg « afeafefe gg 1 

^ T^ia^a aa : 'jfe^ta aa ^a^tara 1 ®i$ a^caa tafeg aag ^ cata ’jfefta ^5 
an cafe gs 1 **5 ^ Rfe>ri aaa ®itaa '5ia®ai atB, aw a^ afeaRfe ^ 1 

^ -aa«5t?ig wta caacaaia Ra^R : ’jfeffe oRKaai fe^ aa>«caa aita bb.<t fefe 
^aiw 4a§ feta 'JR3R ata 1 >3C3 a^ca apaara ^jfe 5 )a 5 da caa 5 safeH c^a* -^c. 4 a 
^a^aff gg 1 ca cawt< aaa ^ feta ^ta area ®ia aiaarai ®aa cafe aa ^ 
^ca caw aiaaian aa ^g, aw afea»a atB 1 

043 - 0 . atwtaanaga (Photosynthesis) ft? 4 4 feRrtg TRR^ WtWtRH aaR l 

: ca aftgig ^fea ^arwicaa Safeco wicaiiacaa aRjtg) aft) ®T^-^ai 5 ® o 

«nfea aggeg aafet ata 4a^ RfePR amt ata ®ita aiwraattaga 4&RI gw i 

^ 4&rr gwrafea g^laaafe gwt - 

6COj+ 12H 2 0 -» C^,A+ 6H 2 0 + 60 j 

g l w ia a q ff aa 4 feRttg «g^ : 

a. 4Wf^aiR:awiag?cagt^gigjcgcgaftn®^gg®iaga#a^ac5a4MfeaaiRi 
a. 3 awg «rj 4 tgm% awi : vr 4 feBn arnica osw ^ ^ afea® aaia 
gww anaa aft aca i ^$att aaa 4 ftgife aiwia «aa ftwfefe < 41 ? ami 
aaaatw aiwia a^caaa Raftfft i 

a. afttaa : 4 fg 4 fefe #taa aawa agg r%sr ^afe i aiwiaa?t3ga 
4 ftgra fewgtaa gweg 4 tg^% ^ftc^a aagai* feft® ^g i 

a. wfaiwH a afta ®ft-^atftt®g araatgi : RRat aw- 4 atwa giaitg o, 4 sa « 
COjgft)afeiawgi®twco 2 cat®ca 5 s o, aeg eg® ft? §far aiwiaa?i3ga 
«fegra cOj 4 gg o q, wcaa gigjtg §®tgg «Rpggi gai aca i 

o 43-8 . grf 'gjl'Gia (Heart attack) ft? ^ftgfetwg BfeKHla grab's ’Coronary by 
Pass’ 4 ’angioplastic , -'3g RWI *lftl ft? 

®^g :gft>'gif 5 Ta : gRacnc^a a? aw^stag 4 gR Ra ^fe« i g^ta <^iR<pi<j 
ggi fetg gspwwa ^afeo gRaww ara gg fewca are aca i ^ an ggfe 
^fe^aoita »ngg'» t fec® a^arw « aarawa gtaitg wtgg fefes R?a caca feaia 
’ s naitg ri%s as gg% gtgjcgj wt^a fefe^ artca c%^ cwna ait® fts acaw i gfe 
c ^wi ataw ^fewa 4 f=ggg g?cafi 5 g- 4 3 na e i weg gig Raai a? carwi aawa 

'^»gj®T cni wg ®ca 4 a 4 ®rca aftca eg gggna gg ^rca gii» 'gjisia gw i 

^uronary by pass O angiopiastic ^ttalWa tsfa^RT agift g'Sgt gt'^'S 4 

,1 ^gtgg 4 tgR WR.acgmagifeRgftilagcg 4 taRacaacBcg 1 a^t 7*ia i 


■2IC*l !5 T?f’ 3 T ftPl'SP’T ?4T*fHH ft\eg|«? *6 


^J’Wttli.. 


Coronary by pass : 4W401C3 f34@ 5£ 44%43 51041 5C45@ ^tgif® ^5 44 % 
3#fG 055 4® SHIR'S 34 | 4@ (5lc*il 4Hc4 41 Fs^R 43*. 44% 4141? 4® fi|4rt 
^It^Rs 4P , Tff 4i0445 3C4 414 3044WI443 04 4®f®03 f6f5<R1 441 44 3105 Coronary by 
pass 441 44 l 414144® 44%03 6@ ®04, 45 ®41? 0404 4T 44% 413 55ff63 304 4® WTb.- 
45 304 414 41 41414$ 34 I Coronary by pass *I®3C3 *1%044 ®RJ <51041 055 f*(4f C 508 

^ 44%4 45 Wlt>c«i?i 4T4m ?!043 <3*14 055 @06 C®1® *TI@04 044! 34 I 50*1 4® 3*m> 
51®1@5 34 i <«lf& 45ft> •$% *f$@ 304 4 •43if®f5 04*1 ®@*1 | 

Angioplastic : fc# 45 44%4 404J 04 051041 i£Rpf5 44% 4141 45 3*45*1 41415® 30*1 m 
Coronary by pass-44 *f@40tf ® ,| 14 44sfi> n4if® sfC414 4RJ1 34, 4T4 414 
Angioplastic I 4 *14if®E® >54 140*14 44514 4034 4141 4444^5 44%4 45jf5® $14 @0*'- 
44514 04*J4 4141 5J4#5 541 34 I 50*1 45 5*113*1 3Tol@5 34 I 4 53if3fi> Coronary by pass 
4R?m 43554 i 304 '30TOI f6@544K!1® 4jf®4 45 5*454 *34414 5431$ 30® 504 I 

O SW-4. '4l44T c lf45 C414t <3 3l${^lMM 041514 4041 *>fft5T ft? 

®54 : 1 U441 e lf45 C4I414 04 5$5 414314 541 34 514 414 fission I 051041 51% *Rroi‘„ 
C444 ?3 m@<j|i)C5 @§§4 4141 44455 4540*1 0304 414 >343 SJ§4 *lf® §35*14 4504 1 i£lt 
fission @RmiI 45105 *#04 04 04141 £®@ 4*41 34 514 414 ‘ ! H44T e 1%4S 04141 1 
‘3&C5IC54 04141 £®@4 SJ^f® 414414145 04141 £s@<? 5J^f®4 @5 ®0%1 1 > 3 ? 4(?|fto5 44 ' 
^4 fusion I *jfi> ^5 ?l?0SjlO®4 4441^05 §*5 514 41 5104 5055PF® ^33 4441^ C 44 -; 
RI®i4lC4 4f44® 54105 fusion 40*1 1 fusion «|RmH fission->34 06040 04@t *lf® § 35 ; 
34 I ®1? 414414145 04I4I4 0504 31^^1054 04141 C 4 f *1 *tl®*n ; % 1 

O «W-®. @054 <3*14 @04 £44J 414 3314 444 5104® 504 5*10® 4141 541 34 054? 
§34 : SlfofiJ t®@R? >3515 @@l 5*41505 0304 414 I 5105? 3f®fi> @0540 45@ ^ftfS 
%5I04l4 4105, 04 %5I04f%0® <3@ 0304 4104 I @054 <344 £441044 4J104® 541 51%- 
^51^11044 (resonance) 45)404 04 Gm>Iuj1»ic® @®ft> 0304 4104 04? @>051041*1 £®@ 305 
*1104 l 5105? *^t>4f >3®0414 54J @054 <344 @04 £441 414 3414 444 411043 504 54Ci 
4141454134 I 

O fiRf-4. >35-04 5140*1 ft? 

§34 : >35-04 51041054 40®1? ®f^3 ^#>4 ®Pj*1T414 @f54«t I ^34134*43 ?C*15lr 
051041 4TJC5 5141® 5404 31 0405 §<6 0544 54314*4^ 55141 2J^f®4 ^£[5 £f5Rj @f7R>' 
§443 54 I >3 @154405? >34f-04 40*1 1 4104 §40344 4§C54 5J44 >3 44044 @f54 : ' 

4<k,4***f 45044 l >341-044 455 3041 4§054 I 4^-04 £®@4 54J 04 43 4 ) 4 3® 34 3104 ; 
‘44S-04 f&§4 1 404 I 

■SW-lr. 03104 0541 41404 C5N ^04 054? 

§34 : 06104 54^54^4141^414 44^@@4P1 1^414 44? 54JRI 344 «j4 5Jlf%4J1®@TI' 
5^K #141^(4145 1 7J34R C5104T 54 RI 4 C6IC4 4044 5404 #4 1 ^4 14 5 3440041 344? 

4104 5$ 504 C5T405 4514 405? 34 I 31? C6I04 0414! 41404 0614 ^04 I 


ypJl4R «|0544'4 f4@T>34 514144 ft 33 14 <3 

0 415^%C3 04 >3@13 34 >3f§ @5? 

^5 : <45?%03 04 >3143 34 51 3041 3r?C5l<3>l@5 >3f43 (HC1) I 3]?C!jK3 5 I@5 >3f%E 
^s^lO® §*tf?3 0405 @li« C44li4C4!1354C5 4l3J»4 044f404 4@43 4504 I 3l?0SflCjPl@5 
44@1 #4105 4I3I41 504 I 

O SRt-bo. 41044 3404 5104103 414 041414 0544 04504? 

$33 ; 61044 3404 510410® 414 041414 451041 04504 1 5144 414 f§rf44 414 4? 3131 04 
^ 1 C 4 I 4° 0544 504 044 I 414 0*11415 3*34 51041 0544 5404 504 <p®lf5 051041 4S? 
gjfgjjpfa® 4540® 5404 5 <34° 4*1041 04504 I 

O ?4^f*R f5 504? 

1S34 : 5JJII544 51?04?4 54 4J3I43J14’ 4145 •Sjf?^ @?1 0514 0405 @8^3 >35 3J514 3404H 
505 ?'Ual*R l ?4ijl4t*l<l 4(414 51® 305 40® J(0510®4 @55 @RTI @434 541 1 051041 51504 
5JC41®41^4I0S ?4^I*H @S^3 5 304 JJC510®? @55 fell 443® 34 <3 40® $C510®4 4134 
0405 414 1 3 54344 4104 Swlei 043 0405 044 304 414 I 504 43^2 5 5I4104@4 0414 

34 1 ?H#H §4041® 51® 055414, 5I@4 >3 6@3 @415 @F41 @434 504 I 

O 4?J-b3. ^f§4 04451 0414 054? 

§^4 : 44115^44 43104 4?$ ^f§4 051% *RI 044M4 541 1 @*? 45J 5414 045 4104 C5l?f8041 
C54 1 >245144 41@4 ^§14 | *JW14 4145 0®l3 401@ 51404 ^@4 C5l5l 0414 304 41@C3 40? I 

O 44HI4C4I4J 4f®4 §44 4403 15 04141)4? §4134443 4I14J1 54*4 I 

§44 : fil^f® ®40® @4T4I4 @@g 4f®4 ^ ^ §51 40403 I 45- 3145®4 3414 § l 44 
034, 4114 ?3J1@ I 51414 3T44f® 414314 504 @^ “if® <3 41@5 4f® 040® 5@ I 
4t®4 §54 @£404 >34 >35@<3 5?f4$ 44 44135 4I43J044 504 >30041 >35@4 @2044 304 
4104 I f5$ fippf®03 >344 4>i344 5^4$ 4l®31014 40403, 5 4p@4 4J43104<3 @8044 304 
5 ^44 §«405 441440415 4f®4 §«4 404 I 0%44%, @414 ®44lf44 SI4T3, 41314 
?®)l@ 441440415 4^4 5J54 §54 @0404 @04@3 I §413443414 %^54 ^%®45 403 
>344 ®!454 @41? 4*@ 4@I04 ^4f*IIC5 @0443104 @@3 444104 05§>f3 504 2Jg4 314 
541414 | >3 314 3141 4T4 §513 504 0®41C4?I044 413I04J §«.544 4*41 4S4 I 

4H4I4 43414 <31305 5103? 4I@04 §I441?4 ^@04 §54144 4541 0403 504 I 63J2HC44 

44®? 54 £H>5l >3445 >35@ -2)5 <3 1 Jj^rsl*) 5 3^®4 >3 44044 4J43IC44 50*1 >300*11 
@80*14 304 5 I >3 44404 >304405 44144055 *lf®4 §51 4*11 414 I 

0*W-i8. 04I?44H @>3104 41? Tj@3 504? 

^34 ; C4@45044 ?@R 05^1*1, @0®*1 5 550?4 O 41<p @3405 fif#I3 504 @^pl 
*^414 31*1 »|f® <3 61044 ^fS 504 5 4I43J4 504 C4TB454 ?tl*l3 34 l @4| >3? 5f*R 
5@ 59JRJ ( 3 ) ■qi|(,ei| C4I4) 044 303 505 31 'SpT® 41^4034 ®4J 53]$ '51345 5I<@ 
^@-^151?$, 5@4 4041551?® 3 415514 ®@-<45t?® <3 055 551?® 4®f3 0%044 
^34 I 504 4H[4<34 ^@3 30*5 I 514 5141044 4031 5^3 040*1 04@14314 C41§454? 

I 50*1 >3044 055 @*fo 510*11 0541 4Tg40*1 35 414@5 4@040*J4 ®4I >35 
T@|>j|«p ^sj@5 1 i<I 31^1 C41?441044 §3 *t*r<3 4@04*105 >j@>s 444 I 


2IC3 i * * * S 33*3 ftl3>43 373I<H Rwll 4 


^33151- 


0 .2W-i«. 52f35§ %? f5 §3105 52%*05 4f35$5 34^$ 551 53? 

§33 : 41^5 WM4Mo$3 45 4f$ «g^K l3%«t §31313 ~sm 52faj § 1 firs 5 ? o 3if35 
w 2jg$ 03^ 5t c3o§5 3iw 5%35 f%3F3 3310%! 5*tt $$t- 31%, c3rat (?o53 §5551), 
3MC55 $ 551 3l$5 42(310$ f3f**t05 f5%»j $job am f%$*j 4i^%5 03 ^Sr 3i$50$f3 55155 

$105 52145 503 l 4fi> Wh 51043 45 §3I*tH I 3151 51%, k ?hh(5lil, *pr, s>h»ib 

^4H 5104 3J3$)5 551 3*3f$ f%$-J 3503? T(J513 <Q $15<11%fc‘t'3 4fl> 3)3$i$ ^ | 

31315*1 52j3RI>5 4131$ O 513 351 53$1 53 I $1? 4WK5 4f5 < ?“$s 34 5515 4HJ %%0*t5 
333 5%33 5J3$! 45*1 53 I 331 — 3313103 031513 5® 0303 813310"l 52f3J§ 431031 55 40£ 
52)3P> 033 34 55 4%2, 4fi(5 813 « 31$35 55 I 'flu's! 5;jSft53 3031 5F5ICT5 <#*115 30$’ 
53 45?, 31% S f>IWC-u<I < feN 30$1 df*t 503 52j3j§ $0$1 C3f3 34 503 I 

O 213-1.$. fSf5 §335 %? 3'$3R 3$($I3 f&5 §33053 'gf351 1%? 

S'QO : §335 330$ 31313*1$ Cult'll 4 (.55 8l5l3(.5 i * 3 ^15515 (. < Plc*il 2H^4 $«p 5555 s 031513 i 
0333 <3%%3 (35) 8!3%t5 ^fl33I3 515 45% §335 I :j$3t2 f&3 §335 330$ 31«p 
PPte §33505 0313(13 l i|*1^> •fCw §335 455 45 53 51 3t*j3 5*^ %R% 503 -|R>«||^1 
305053 313JC3 §%5<3 503 %%8 5*5303 ^3$ 55 4 *}%%05 4-(33$ 2f#H 5313 3T<' 
3103 Rfb4 $31 2Mlt*15 5104 %C3tf4$ 3105 I 3^2(33 iJX?*! 31033 8 41&T33 C-HlRsc^ i 
?®R5H 5^5 ^15 55 I 

5^515 W5I5 ffat5 ^«(5fC55 ff55T I W5 55^55 5TC^5 

%n55«MC5 5C55I0 ®TC5 55T 5C5C^ I Rd fiW5 f&5 § < WC55 5W 
55t 5P5 515 5151 45 «5*$ 5^5155 551 5!5 I (dPIlCTm ^’BJ50WT 45 5|RPfi 

C5C5 5F5 ^15315 CBRrc5R 5H13, CBRpi«5^ >3 cBftfe'H 025515 C%5 fes JIW 
505 I 5555J351 $’1l}5^#pn 5T553C3 055, ^f*f ^®TlR5 ^5 0215*155 WFRS 

55^5 ^ 055 l ^5 5^5155 S355^M f^5 CB ) 0» 1lf S | 5 3l55^H fft, 55, 5^5i 

^SJlR f55C5 Rfo^ 5ffes 'S5l C2f5*t 505 I 4^31 5(1051 5 s f% 9 t5 ^&5 ^*155 '5105, 51 
55055 ?5®lR5 '5^5555 t>lP(C5 5105 I cetllfiRsalws 5l0®3 4^ 515^5 55 I 5R*f'i 
S32R 5C5t 031305 515R5 f55C5 5TO 505 I 45 5315 531 515, 5^513 3'*J'4I05 55f35 ; 
R05 5(1051 ^s5^ 5515 CTO 1 ^&5 §335 513% ^Pl5l 3133 550$ I 

§S5 : f5S3Jt% 531 05131051035 51% 55^R^ (?l535l¥ 5??n ^§|503lJ 1 051305(3 13C§305 
5I55I5 505 3151 Rc5 $%C5 3151 ^I3 n 3I 5p3§5l505 35*35 3*33^5'?? 505 551035 5051 05 
41353*35 5 051310513 <15$I 30^ C®131 $5 '5105 503 ^§15036 1 C5RC5103 ^531 4I3H 
331035 CTO! <Sf3C5!3 451C5S?©C31 0533 '3131035 051310513 ^33 505 035. ?§15030&-i 
CTO'S 0^3% cB% 0533 051310513 %0%305 5T55J5 505 3%R 1 ?| I^3 I 03 5H § Bl055 
320513 f305 5H§BH 0305 5H§BlC5 5131 41313-2(313 551 $5 I 4? 35^§t $03i 
?§1503lJ 35i% I 5f*3§l>l5 f333J13C5 C5%5R 31^035 §3051% 5505 5f J 3§5l5 « 
(5%05T3 3fe35 320513503 45f5 3C53 3?3fff 5505 $5 I 4%$5 5 BMC3§ 515^15 4t'S®R 
41315 431 2(05143 45f& 386 5H§Bl5, 45f& 3C®3 'S cSRlOVW 320513 I 


&s?H 


fiPniPT ' 3 Tt* : rRT c t R'aiH 'Q ^Tjf^ 




. furqoHi^fo® ^c°ii c^H 'Srj ^<^fD ^ 

I ^F5|R <T^ (7TSR, CbSfU'i, 4S> fl% 

<3^f?I vt^W ®rrf^t7T?T fePl^fSc^ fcx^bC^, | 

q ,p tW^ ^RT C^R? 

: ^ff^R ^JN ^RJ mm ^ Rt l 

C*F& ?Ni?T m «JHW ^ <lt^f5R 

oftC^ 5 l ^K°1 'M HHI R^iJt I 

4&I <]<y\y 5jfe^W5t ftsfi* ^ | 

o 5W-^. ftWNtflftH C^R ^? 

: c«niR^ ^ osnfiR wr^u 

fowMifin i cftfcv ^ 'SjBi Mt Rc^icjliR*i i 

TffftUFR Rc*iiyjlRw^ ^ft \ : nH^c'iU R^f^lRn ^ <§u$ i v£rj wr 

^ ^TBI ^fsiC'S? # i ?2R <^W fiw ^l<^n 'Q ^C'S* <W4 h ^T§-^T3(f^5 | 

fipuctilfiw^ ^f^CSH <3 <Pl4n RQwiI ^ <3 ^rtNftpff 

^ i «ij c^ht ^cBt >n*|yij wfe ^#^5 

^ i ^-ftcroaiR^^ tr* Wft 3Ri cw ^ *R9 ^ 

<W^>lf5R! ^ ^PfQ WQ TO I 

^5? RuIOIRh 4W% ft\&i <\OQ*^ Ph ftwt ft(3 I 4^ QS& 
^|<R | 

frs* : c*Xft stf&m ^ ?m<ft 

^WCBItU^Wfe To! I (ft R-enPR (ftft ^ICHMJPI i^fR ^ ^lOji'd^WI®# I 


c 


^o^ST 


J 


i 0305 fc 4531? (4X8 = ^8) 45?45f3? b4f& (44 X ^ = ^) 

02R1-4. 051055^313 0331515 053? 

^55 : 41031 *jf3%5 05 4203 30? 03 42,305 41351 5% f33 I ; ^I 3131 41031 

:3 t303 3I5fS 50555 f^)3 I 40031 ^31 050%, %3, 41331%, 3^, $^3, 5331 X3 313 I 
lf, ^5 3051 313 410315 «5?k3% 05% 45° 050% 410315 ^5^3% 350505 54 I §^15 335 
^ C$105 ^ 1330S5 5l$l5lf$ 5105 I ifp 533 4131035 31315 S305 3105 $33 
?^1505 $35*ft, 3ll35*tl^ 51^30035 351 1%3I 5$§1 ^ 4%4-3 550$ $5 f33$ 
^31 0305 4? ^2j5%5 51^30035 ^RS5 C$3 550$ 55 $15 4035 0*1 C5f*t I $1? 

5 N$30C35 ^3531 31135*115 $55^3% f%3? %3 452 45 5t$[5lf$ 5 <! fo03I5 15W33 

c ^3 55 452 451 5151305 ^05 305? I 15? 313 50^5 $5303% 350805 5$ 54515 $1 

C5,I ^I% *jf3%0$ 803 4103 I $1? ^13055 335 4%3 C$1055 ^05 313 0331 515 I 


yoo ftf^R ” 5 TT^fnT c f R'ftiH 




o 43 - 4 . ^m*t i 

ft# w ^Pm^-ta $$ 4 f %475 4173 1 ^oi?n 474 : 

^-4i*Pte : Rfe^ <Pl-flcM C^CT C$IH W 414# *R BTO WT 'jft<K*M4 ^jft 4? i 
4. WT0f#tf^f^3 Wf : SflTJJIlftft fewi <3 4ft® *ff5t 4^ WT ^ 

475 4173 | 747$ 4ft$ 73ft73 STPT13 75^13 353 *tft75 ^IICMflftR* ^TTJC^ 

(Crater) os'swrt 'pSTS $375 4T7$ i (7$ 353 W7^ ^fl 475 4T73 i 

3. ftirfclftstfts ^134 : ^-47& 75^573 pHIfyfti WT *jft 475 4t73 I 

44K?ft3 ^-vg7$3 4R<ft^, WI-RftM, ^ICosl 5K3? J33, 4lft 3F^53 5 ?, ^-^7$3 %55T5t3lfe 
fttfft ^[74144, 4ft3 'SPR <3 R7WC43 2f©13 ^3flft3 <*Wt<3 ^4H^l ^ft 475 4173 I 

O 44-0. 43R M7*J* 74fltolfl ^4733 Rrc^ 73T3T3 ^175T 3T 7*T4t ^IU ^5t ft? 

$33 : 434 51733 743M13 $4733 ft7$ 741313 475f 31 7441 313 ^5t ^137T 3T*1 i 

333 E1733 7431*113 4lft 3f®%^5 43t3 333 743141 747$ 37 IT®t^3 ^513 333 $C<1 
3H?t^5 43 I 3C® 743M13 51 ^lC35 ^lc<3 ^TGl 475 417$ i 3$ *$4 3^3 4lft 3r 8 %jp5 4313 
$RJ 47315?% ^5f4 743Mt C47$ 4R W*$4 3% £331313 $473 731313 3C$t C331 313 I 

O 33-8. 4133T4f3$ 731313 4%Ft 4lftw4753 %=$lft ft *$ftfl33 $73? 

$53 : 4133l4ft$ C31313 4ffal3 4f373743 ftf$S $4RR Cmfem< $73 *jft5 4C3 475 i 
755?f3El 3f*j3 fo*3I3 371 3H371743 C353C3TC^TC33 ftRvfl 3^3 4fift£l 473 313 'W ^3 4®13 
3\3 33*3313 t>475 417$ I 3vMfiiCo ftjjWlf 7441 73 I 371 ^C*i$ 333 1335313 f*t®3 ^5*1 ^3 I 
C®5Sf&3 Rft<1013 (NrR<P 3feft313 3»<.3 3fi 3fi ^513, 3ft, ’^^l^f, 3ft3 3131^' 

C313, C5l5 7?t5 31^31, "51^513 ftC5 31 ^ C3C3 ^r[331 Wlft 3^W1, "P 3C? 31^631 ^$Jlft C313 
C331 ftw 31C3 I C313 5(ftlC313 ^3^1 3>C3 3TC3 R 5 ^ SJ^lfel R^jfel 3®f33K- 

3l£^ I «piR ^13® ^3 c tPT^ R^l, fter3 3§, 33713 'SIMM, C3M 'S C314M135C^3 ^|2F^ C ' 

C3C?3TC3 1 371 5fec»i3 ®33 SflFterlCVM §33 nl^l® 5f®13 3^57 I 

O «!*}-<?. 33ft5 313ft 313^1331 (Integrated Pest Management) 3375 ft ^5333? 
3^71 ^TC 3 I 5 HI W | 

^53 : 33 ] 3^713 OTC 3 3^313 1374 337573 ^|IC 3 lf 5 ^ 1333 374 3 3 ft$ 3 J 3 ^I^ r 

(Integrated Pest Management, IPM) I 33 jjfe ^133 3 I 3 ^ 1 9 RT ^74 '333 <4315 SIRrH C 3 ^T 7 
33733 Rffeg C^t*l 3 31 9 f 3 ift 73 < 43^15 43535 2 f 3^75 4 ^t ^5 3^73 4 »fe ^3 ^ 1^1733 
33 C 3 lSt 735 433 43 sf& ^73 3 N 1 ^3 733 431 3*3733 ^#lft 35 3^375 31 * 1 TT 3 «W 

^ 3737*13 ®^13 333 ft**| 5 jfef 3 F 31 ^53 ^531 337573 3*3 ^3 I 33 ft® 33 ^ 

^R 53 ^33531 ^731 < 3 m 33733 43535 C^f -1733 ^33 ft&Ptfa 31 ^73 ftfes} C^Hsf, C 3 *R 
3 lft^ <3 J<S?R^, 313131335 43 ® 5131313 333 ^ 13 ift 735 4^15 43535 5 pP 7?13 ^l 5 l 73 47 ^ 

*#5351335 <^ 15 ^ 3 33733 ^ 3 ] >(^j 32 J 3 ltt 313^1 443 I ^ 13735 ] 13333^4 47 c 4 — 

*^ft<»|335 '31^1733 41^535 ^jj3 ^1333^35 ^3lft5 'Q 3J34I3 33H I 

(MI3S13 33C3lSl735 ^ft33335 ^73 3N13 ^3] 3^33 43^ (G\m ^&3 333 3J3^t 44^ 

3*31 4731^3 C3Q7T1 f&ft® 3P73 73 3J3^1 413737*13 <^3] 353 1 3 s ft35t33 s 473 ^51 443 3531 1 


-47^43 ^ ftft^ ^fPtnrt RwH 'Q 


^ 41C*li ^ 3^ c r 4fe3T (Photosynthesis) ft? ^ ft^T73 ^3^5 3[3? 

m*lU>3l 3RF3 I 

• C3 ^3 3T3T3ft^ 4BRI13 3^ 4731^% ^1731 C37^ (^WF*) 4F3 "*tft 

s«n 4lf3 ^ COr** ^13l3f3^ 1RQ)*3I3 313173 *l<&! «tl^3 3131 4^5 ^73 

, vfft stfzmq «nwRPift 3 pmrf 335 ’iftro ^ 4 i^ft 5 43 1 
^5fl^3®7S3 c l 4&313 ^4^5 f4C373 733 473 ^3173 l 

600j+ I2HP -C^,P,, t 60 jt 6Hp 

jfljgjpji ^tskw ■siSrara 2WH ^’t^ e raM ^nm, c^twift-i, ^ (h 2 0 ) 

(coj) i '3W9 ttc*o Sf^wii fnw «rat c*rc^ ^ni 
^njsfl^jRcs^ ?h ’irsra <?t*r c«(w <3 snsnaic% cetera i 

CO, ?np«61 C«JW afeRl ’W«JC3i< fel ^tTSliJ (SCTlfiw (3tC31?nrS 

c%5 1 5npww?ca^t « ; s^ra ^ ifeira ^ i ^rmi* c^iwiRm 
g|e[ 'SflPTT? ?P)P (Photon) riPH 4W PlW'l^s c^c.^ -W9 ^.■a 

'■(fe 3 f *13 ATP^®ft i ’ife COj ^iS <Pta^c!sl> I 

O 4RJ-H. , ©(^><a'i*?l Rea 4!® a*sia aHw a*tl ^9 c^H? 

; m ^?BI (M^sl f?5«> (MM <?o,ooo <959 I ^ 

i*BI <#S|H 2119 io.ooo 'S 59 | a>|c«$ ^STT^RI (3IW3 ^*^1 ^9 C#l 
£fltf5>5 3£3 I ^ Rea ^59RI 999 'O’WHI 9WC® ^ 99 I 

O SBI-V. »t99 *tlRc® ’ft^n ^1E59 JJ1CT9 C5C5 CTfSt a>tOfl jjm 995® 919 (?R? 

$93 : 3K9 W BH19 ^ 31599 0»«599 399 <#19 9T1p 4 5PH&S 95 f^ 

9PIB 'Sir«19 f»ll99lt 959 ^ 9M 91^599 'JRCl 35® <359 91 1 'Sit 0S®599 ®l9 5P#3 

3Pto 9fel9 5rc»t fip!#® 355 9R3 91 1 9*55 -SPIOT 9P19 ®91 3W 59*55 915 I 3H5 9P591 3!?1 
C53599 '5l<15 t ® 91^59 5555 *1159 >39^ 95559 5P599 99 ®19<11599R39 1919 319 915591 1 

O aftj-i. 95(539 < 1 lR * 1 H ^91 919 9t (?39? 

$99 :9^PB9«#5®.#^'5(9^I5 99^915^959 9lR <1R 9S9t 919 91 1 <iF? 3599 (555 
9T5S 519 ft$19) 9^59 <#C5 99M 9159^ 5JI5 ioo 5p i ®1919 C9 9^ 5991 ®15915 ^ 

9319199 95 '$15® 99599 <#9H '559« 59ft I 9^9 <# 9M59 fip5919 ®1C9 955 ft59 'SJCT 
99S5 #® 931^ « 993 l 91911WH 9^559 <# 9I^lf® 355 «959 915 993 

WW 515, 95519 993 R55 ®159 I 9f5?5t ft3 <39 9^559 31^5® 99539 <#913 9555$ 

9159s 1 95559 <#5$ ifl$ 993 sDf® $19^15 31595 919 $1 31539 '355131 I 

O ■Sftl-io. 3T$91 3153131 359 9)191^3 3M5T531 39 (?R? 

^9 ; «15%1 91 31$9l 3153131 353 f$3Jtl539 35 « "fftel ^wSl9^5B9 <#H3 $55 
^ 1 ^ 3H59 3lft <3 ^599>(BWI^ti59 W9 <J93 $919 ®9J 91191^3 31'Q5T591 35 I *35$ 
cc ’539fa ■q 99C99 95$1 9^1 315 ^193 C$1559 f®$9 'Q 913599 $99 3315*^9 513 f^$ 315$ I 
2®^ 95^5 C9lf$5l5 <3R9lt®, <TBlft515 QPBftB, 5l^53lf$5W 91^6, <JC$1® « 3lft 
! 93991 $ ®13f9519 3191 5M519 ^1 $193$ 3591 4 *39319 551*11 3153131 « 9f59 
^ tC9<K3Ml3S 31915$ 315$, 5t 3t9T9 9IM1$9 <^53 9^5 I 


bo? £JC344’*T f%f^T'-£p> = f <414144 ftwH <3 £l*(f^ 


•*m? 44t*n» 


o 73417354 $ 45734 4 c*it 4fa3i fa? 

: (.wiltnUo : Generator 435)5 f^jTS. $34144 *13, 41 4t)5|3 4fa73 f^je, »|f^£ 
3i , 1l$l3® 30 i liRt (wots 3173 3CJI»1 'Salt'll 'aj|t>jDl<j (Armature) $ 4l?734 QF74 3173 
<^ijf'®<p ^43 i 434 4733 4i?i74j <4n%733 40 shafi-73 ^4101 ?4 <®3 ^ 
<4I(>ji>Iw 3 <KJJ<<TOWI ^4733 J43 (Flux)-73 Cut 30 I 4574 Faraday-43 Electromagnetic 
Induction *0 'NlC^blc* fa^l? $?3g 34 41 Brush-43 4I3JCTJ 4??13 341 34 i 

*1^3 :^r5? 37»3 <444 435 £<jij|fo<p Tig 37(5 f^T? £J41? 51441 3374 473 ®t 4l)33 *|fa7® 
3i51igt3^ 30 43? 43 474J Shaft *[375 3173 I 7415733 3&4 C5H I 735733 4751? 
®0 47® 434 %«, 43331? 34t 34 <534 374443 ®II7&I3 (Armature) 4lf33 *|fe 41® 
^ 43° 'SI <3Pf4“-43 314 3® ff® (Fleming’s left hand rule) <53410 ^37® 3173 i 
O ECG 3475 fa < 3314 ? 

$33 : ECG 3741 Electrocardiography 1 344733 *34713 374 ^?f3*jj?3"' , f743 C33lf531 4^357^ 
43^ 41)33 3J3?1 1 333133 fbf3*4T3 <43f33rf 33TO3 ECG 313?® 34 I ?74373l3lf$$S|17JR 
413l7413i5i4733'433t43?3l3-%4" , lfa<4®19£l7ro%43?)4$5®31 3t$41414 | 

O SW-h®. % 7?3 4?3373 <^373133 fa®l 73 413 J 4 T < 30 ? 

$33 : 3l37M 3?3>t‘l fKaMeta |fi?| 3JW <e ^spiltt 1 ^K3I3713 371 3%3*1 ft#lft® 4134J 313 : 

3. ^43 3»4 7314 34 I 

4. 315434 5|facsw $3#? ®1?-<31311?7®3 44®t)$3 3173 43? $43®! C313?3 I 

*1. ^^41^^3t3*K3315337T^31733 3^«I?3l34Styf®75^31®3It?l 
3. % 3t$5i 4T1743 3f34tl3J4 413 I 

O Sfcl-ML 3 U*i« fa? fa'oleq 45 t 4 I 4 ?I $4173 £f 5 lfas 30 ? 

$^3j C3 -Il3l<j\s||^p SJQmjIjj Slow* 313% <4743 (4313® 31®!3 4#3 341) 414J74 4C3W713 
'*ir®R'3» 3lf3 3 IMI<pIw 733 30 414 <5173 4033 374 I 7443 441333 3J133310 43? ^ 
*4314^3 315 ®f3H711 34 (443 431333 $%43 403713 334 $%i 7373 0)40 31131 
31% 3P4 ?[%5IO <41331$4I73 4®lft® 337® 310 I <4743 TfSjn ^)t«n® 3 3534 ®?<3Jf3 
35375 310 I 74310 33134 C3pt 3175 4773713 414 <43133513 31®14 <St!j 3175 1 4?4 ^3 l ®|x 
43*3173 3131 373 ^f$3T® 3$17® 310 l ®I1313 7351731 4413513 3f3 3153141 31 31735 ®1?7cl 
4753733 3T5173 ^f§31® 353 ?3 43? 3J134 441351 4^3 ?73 35143F73 33^37® 3)33® ?3 1 

O 44-htf. <®lf33 7331 f%? 

$^3 : fei 517^3 $33 ?8 4^ 435313 (®l% <»®o f®S) 50 ®1174 I 435 f®& 

Slf4413 315^41 8 ftRo | ^3J feSt ij|Rij|?7 ,, (3 47^ 4^ 4^173 43? 3f%74 443 f3%U 
*SI175'4%57#0 0^®n73 3O?3l4f?4173 43? 3f%4 5ll44l, 31 ®l14t4 

43)^? 7331, ®175r3 373J 43733 313313 ?8 3*6t 1 431S 3514130 413 iVo°Bl)%l 33133 
$^4)^73 435)5 \5#3 7331 3431 ^31 ?73T5, 313 '43f?4 ^1743 ^#3 4)%73 

3I3f?® ?IC<lU <51)33 73735 43>fh<l Pl%3 I 4? 7331735 ®ll'd^tir'53> ®#3 7331 374 1 735J731 
43 s ? 4173 ^7$1 ®ll3c33 ®l^f33l 317® 31 ?3, ®1? 4? ®#3 7331735 ?[173 ^f73 
3lf%73 73534 314 4^753 (®lf54lf%5 3^4143) $33 )473 7431 37375 | 


^l»j 44 I 3 H 47*^43 "4 RPn44 41313*1 )3'MH <Q b'O'D 

0 4«J->®. 3#T%1 rifptT t%? 

; 413 80 f$S 4)^4 c3^ ®o f$)sl 4f%3 ®Wt?3 4^3 4f031 3Tp 3f®735l 437573 
^ | OWW735? 3#T%I bUPIT 374 1 

O 4?I-b3. LASERS? 

: LASER 34)53 < 2 < ^i4 ?741 Light Amplification by Stimulated Emission of 
Radiation I (.4413 43 33733 4?4'3* <3 ^pT4® ®(f® $®|4 <8 $t3 43 37 v f3 ®fl74!3>3l*|[ I 
(44T9 ?741 <417413 f3333 1 4 f33^3 373 $5n)f4® R?433 3131 1 ®II74I3®3473 731731 
^(5733 4731 4liH74 $^tf4® R?433 375 I 4? $^)f4® R2433 ®lf® 4%*H# 8 ^44® 
<3|174 |33f*J| 1 4? 3f*J3 414 74413 3p) I 43 5® 1 4 450 1 74413 3pj3 4I?I73) 31^73 441741 
TTfU, %3470 f?5 3531 313 I 4 3pH3 4I?173) ®OT4513'3 331 313 I 

O 4?}Ob\ Computer Virusf3? 

$53 ; 3H$5|3 ®1$314 741414 4?®3llt 3^3 2®)3 43 4313 741414 730741 3p3$5|3 
PlC$73 0141 3573 3T3T 4 *f 5<33J13 43? $41573 *4?4 30 7*13 I ?$137375 ®l$4Wlf$? ?- 
C4?4-43 4511574$, 4I?7375® 43^33113 3T3?13, ®1%P1 <413133 745'S31^ 41<^3 ^®Hf5 
S<4 7373 RPlt'® <5I?3l4 <4147® 410 I 

O 44-i3. *0141535114 3|?3I3* (optical fibre) )%? 4? 31%1733 47314 $734 3*3^1 1 
$33 : <44)53T14 351%I3 43474 )®^ f®jJ 3H7^3 315 Rf4® <513 f3T*13 1 734 3733)5 

30 4fe<5 31753 *H^ 31?733 f43 7373 7®®0 3F4*t 33 373 3173 1 374 4)®43l? 1®®3 
1373 31$7® 3173 l 4? <44)53114 *FI%1733 431 1473 344 73101 44 41%41 33, <544 74? 
44 4374 )3f?. 4% 43? 30 <417413 f4M4H74 331^)3® 33 43? 5 1 ® 1(H1«)3® 33 I 
333fft® 4? <417413 PW4H4 51374 f^J? 43? 30 374 33RSR® 373 3173 1 <43153114 
31?313 3 <417413®^ 3$410 75)47314 PlTS 3J33® 3W 1 43)5 413 <43)53114 3I?313 
Po <44?4J <fl3 )434I14 <4f3f® <43?T3 7333 331 313 I f$fe5l4 75)47310 <43)53114 
*4?313 3I35I3 331 3OT I 


O 4}!I-3o. •CBfFlffo ?fal43lR?’-43 43)5 £17313 3*^11 33*4 I 

• ‘0574)53 ?f®f43l)3?’-43 £17313 37*3 OSjR? 1 (SPlR? 3?)®7® ?3 r 43? ?3f*l$T4fo® 
31% I^PFIT, <|5<n 413 l i&fc't 4174 f*R $13745 7®1% $414 7373 4?*|tl® 731733 
^®&314 <441 <snr®3 43)5 7®f% f$473I74 £rf®^Tf3® 30 ^ 43? 334 43)5 
^51745 75)^3 3131 <54117® 434 34 I 43 414 3131 33 ®Pf I 43 3173 ^3 7314 7373 
^ ^41 7441 374$ 4? £134 43)5 *lf33® 75i37314 7373 434 £H^1 W4I 7441 483 37373 I 


0a fcf-3X 411375)341 (Bacteria) 44? <5l?414 (Vinis)-43 474J 3T^3I fa? 


$5375)341 


®1?314 
3. <4731% l 


3^lR £lf(%)4$§5Tn 4 <4173 I 


^-S^%13 DNA$RNA$53?31$ in414l 
^^75T31<^4 <4173 1 


3 . R5Qm|4 74? 1 

3. 51?3I7 4 3343 DNA 43? RNA <3373 310 3 I 

4. 4l?75|*H®f4 74? I 


yo8 •SR^F’RI* 5 ? fafoiFl ’1WMH R«*H « 




( >br^5T ) 

i 0304 'b^R’D^ (<i» X 8 = 58) 43?43pft ysf5 (BO X 5 = 5b) 

O 3^3133'$ la’Spto 314 4 f5§3 ®T1^CBa 'illWM 3031 §3flf%*T® *1%J 1%? 
is^a ; 5jwRH <Rijif*4 arcs Srcitoa 3 a 1 4ia awsre* 33 1 #srr 5i?o 83 ^toaa 33i 

fea §16 031033 5313 ’TO 5l?0§3 '513, 3104 303 RHcaS, 'Si 33 §3* 53 43?'3f0-<: 

Rft^t 403 I f&§3 ®1l^cB a>lu>a 30*13 33J 1303 RyblW fa*^ 5M31 (discharge) 431 53 
ftSBlC*! 311033 303J 403 4 31^505 '3(1031 *1t«31 313 I 30FI3 44 413 W8-: 

vsftj^K 31 4)1031® 43? '3*13 413 1W 31 'aoltil'b 4104 l fe5C33 aRJBI*! 4to 5 mm 
*tBPf 0K83 3313 403 'Sf^st^R. 51331 431 53 l tOT® 41^31033 34J413 ®rt341, 41 
\5?WlfiF5 §^*1 'SIIWIW '3lt*ilfo>'a i 

oa&K. c4n7n49f4wTc4C34t4ia?ftf§a4$aa?f§a<?R? 

^sa : q i mg R i *w§f5caa ^wjv*>v tlaa cbm atai 'siraai oMia 41 ® 4fa i cbm 4415 
SjfiM 46*31 30*0 3‘4g 403 '3131033 lafe^ 3? 0M13 41®tfi) 3'*ia 403 4104 

C41C31 4?C4 311341 ^spR <JM05 *lR, 443 ^ 4g (MW 403 «il4lin3 CBI04 *105 
4? C4C4 ^RSfT 4144% 503 CB1C44 4p1al4 §*14 *105 ®t 03033 441 to CB1043 3405(7 
c*i503a skm caf^snc® *fos aga §C3> sjl^faa ^fl 4d 43? 3104 3104 $ I 45 M 3?t4<.-- 
■src®T >iR sitoa ^Mf!^ R!c®3 44j to ato o%§ 1 4 % ^nata ^ sif^fag §3i5 to 
4$3 C3!Btl5|f§f3425&4Ca 44?^543| a^lSot* 0M05 *11$ l <£31 4IMI3'i>l$ 40? 4041 

C^fpn 4§C4 3(t3f3t ^afR CRfa a'aR ^ 33 C3W '5(Ic»)I«hP| >iJCT RWIW3 CBTC3 '3C® 
V5fl313 g) fe»P)xo 'AdWFPafla 3C=fe §”13 33 a a*ffc»3%l I C33C3I >53^ 33 CT 30^3 3f*l 
Sjfea'SR ^C 3 «W33t C3? 33 W «jf®^T5 3C^ C333 I ^1 ^IWIC3 ^ OT3n?t ' 

<51 3Rsf5 3P^R fscyt 1 ^ '5m?n C3C3 C3TC3I 33 C3 3*f ■2jfvs<MH 3*C3 3IC3 '3PT31 >2 
33C3 (?^ 35BI CrR «r^f3^ 333 3l1^ ?^a 3JC3 I 
O fiW-'O. 'semen C3 ww 3T3 >a5t f^P? 3rcT¥C*t 343t 3RP3 l 
^sa : TRpyaj C3li^ C3Tf5 3^3, 43^ ^*tH 3TTJQ C5Jlf%*39% C3 

?fi ^ '5TC3 3^1 33 ^tlMlfai 3t 3^3 I ^t]Hlf% ^13^13 fel§ <pC^3 31331^' 
«R|^5 1 ifRff k£F3sfB 3IMlf3RI ’J5 ^?fl3 3P$ ^3133 I ^^3>RJ ^I4IC*I 3C33 

3051 OMt 313 313 ^lft|4IC33 ^I4!*M^1, ^4-W ^llna^ ^34 313 "5I3l' t M’ I 

04RJ-8. *110^3 333 1%®1C3 C3133 313? 3?W3 'adHIoHI 3RJR 1 
§33 : vgfew a 0RC413 f3orW.33 3WK3 43 ^3l5 31C4 I C3C4*lfi 31 dM 
13^5013 3R?1 §fe3 3^f30o 31 313 I 3^3^f §%33 CTO! 4t ""it C3T^ 
313 I 333 « 4N41C3 lig ^3i3 313 C3Pt 31C4 431 %>4IM 333 43 I 4W 3^3 ^ 
3#4 §‘ B ll'Tp C3f*l ' t #31C c l 33 43? %54TC»1 43 33 I 405 •IP'IMl'' 

5 ^ tP 5 « ■314511 3®13 33 44 3^3 33C3 I f3f%3 3^3 ^ 433 333 44C4fe 4 

^a 4||4lC3 33*33 3 fer 5 33 , 31 3lftw 3*13 31C3 'iRfc'i I 3^3#^ft §f®Ji3 4^0 sr '' 
433 3^13 •'M31 4C3 53313*^5 §%7f3 333 C33 431 33 I 




^1C355RI*3T 1^433 f4SSH ^ ■gfj^ bog 


q £|«J -d. •^%I §*IC33 Ozone «3 f4«.R3 33? 4? S3 3T5C33 14 §*14R3 

^jjpl? ?3lft? Ozone ^3 3T57W14 RtR C43? 

; •^fslft 3134 4Rf&C4 1313 '3113 3Tg3<50T3 Rf^j ?83 I 43t 44 313 '30513^3 
(Ozone sphere) 3ICT *lf3f^5 1 dCSH (0 3 ) 4%®3 (Oj) ^1134 calPl4 *WTC<3 c«lf*4 « 
^3S *1^3^33? 4®1 I 3ISPK3W3 §3fel01 'QC'ftIWa 4^ 4l<3‘lt '3D5I353 it 4C3 C3C3C5 I 
Jfcfc «nC®1105 31^C33 ^3T ^3? 4^43 4415 §*(1313 3C30I, 31 sfcatttl 3f*J 31C3 
| 4 ^ 3f*|C4 03133 4C3 ^3 'S(lt«llc4 31»p33 ^31 1331*13 3103 '30^13^3 I 

aK3 4fc>l4$ ’ifelOt 4l4a 3#l awl'sn^ft's, yplwlyflWI 4133 

(CFC) ^5Hfe> «nf3C4]3 403 '3Cfi»l3^3 ’Jpflf® 433<4 3KC33 3^3 303 *1050^ I 
q eft C 33 f304 4^03 '5)131 4415 (JC33 ^3033 'SIT'daTS? 43? C§*H 050? 

trt^313 'afl'daiO® *n4w 14 43? C43? 

®ga : 05*1033 1304 4^03 4IP3T 1^033 ^3033 4TM3t?TI^f C§*13 C5C? 31N3313 3lK13rSt 
aiR*f4l C3f*l CStfCa C*I131 313 l *1033 Doppler effect-43 ^5 t 3I 4 3l1§3R 305 3104 i 
^®1^ 05153 t5*(5(13 *1033 4 Ro*l3 3)Rb4>3l trf ^lR«M3 4033 I C5*1033 f304 4^03 
<33 « arena 3oai4ia can 403 4C® *1033 4**n?4 ^ *tra, 'sna d5*i3 

C50? 3I'33T3 333 C3T513 31033 *10^3 §«C33 3H10*ll44 C33 ^ *113, 403 *M 4**H?4 
JU3 C*105St104'5r^|e,'5(t'a3153SC3 C305 3104 I 
04S-1. *113*1143033 3031 3503 3RI3J4IH §*(1313 14 ^? 

§^3 : ^Ifaaa O304 *tl^t*l«l *Rfe I4f5 4f33f3re C3 3lft 13313T3 4T-$ *113*11433 I 
*1^*114303 1a1§^ '3?*t/ai*1 C304 13^ ^10311*11313 55033 53J ftl^ 5534134 4351^3 31 §*11313 
f3j5#5 503 3104 | C333- ^*1^3033 «lWWlsl C304 138^5 53 5l3#l3, *114^1 0304 13S^5 53 
d*lfaa, caf33 <3 3l50*l5 43? 5(gn*13 C304l3f^5 53©*lft3, 5 ll50*15 « 'ai)|j|ftt»i«i I 

08RJ-lr. C41031 C451331 C3M 03041^* ■f%4 e tt 43? aPll 13^5 33? 

§53 : 343 C55foa C3l3 0304 1%3 33033 130*13 431 31 3^ T$ff^5103 503 

3104 i 44031 501 a (4imi) P (1a5l) y (^tPTT) I 

OsfJJ-S.. 411^1*141? 31 414? 

§^3 : 4n«J 44 33033 3i*IMfl4$ 334 (33043 3041 405 *f^ 4 *1^331 30305, 31 C304 
'*I?R S5 1 *1^030*1 033 53) I 

O^-io. 'em *15033 31413 *15330% 53T^f§43 C43? 

§53 ; H14 l fe1a» 43303P3 *138331% 1^5 3H3, 43?«(J 3l1®3 33031 03131, 1*l9 4l33H13 
0431, < |55% §*1433, f%> ail3 4«fe 0304 453 *11331 03 4pfa '5 1^-^3H~? l 'b, 

^3 30341^5, 314413 ^-4(^5, *3^(SlO'SH3l5« 13^ ^ 3H3, 3l4lR>1a^ f331 5Jff§ 

^3tfR4l4l^ 1^ 310^141^ 533 *15033 314P1 *1533% ^ 4|^3#43 I 

O 4i(-bb. 4443 30t> l bfH3 Effyfr 'Q3R 4 <351033 3031 v& 4Kf4? 

§«a : Kg 53J13%sf43 ^3033 3H 'jRfRl ty* 4R0*13 3313 I 403 (41031 30®IBlll3 53^ 
’"R 503 *jA 413 <J5033 CB03 43 43? 41 503 <^1^13 *jA 413 4^033 V*' to I 


faffiiiPT f^ggfR 


zrywti. 


o nifao© ffcft cantcn ^tnatan a*ca Tna ca*a? 

^ ^ owiPte ^$?toi i 

5%5 3C? TO i TOT *nf?? 'smian ?ro tjr] i 

o fifct-ys. ffrjjj ^wm? ?ros f% ■^cro? 

: ^ (Tissue Culture) '5ftt(|??5 to^ srfi® offgfpj «pj ( ^ 

'3nf%»ttf^5 '5$ ?*fl TOt? I ^ $f%? 1*53! SJT% ^ C^ f%^^n (OTCT? toU) 
c^sictt ^^T 5f3F ^r?rr ^?i, cj^ttc^ ^ 

*itw to° soifltc? toi*tic<p tor toi cro froro ?f&c? ^1% toic?t to i 
O SW->8. ?$?lft « ?»tfr* *M?t *f^t ifWT S5TOft? 

^3? : 'G Tf»ff^s -stef^TT -st^j c^[<(s l^f^TS ^l^sj i ^snf% *Wf%Ti 

* WH| * cvcs Base R?l« 2-0$ TO TOt 3? TOt?*lfTO TOfa ^ Base ^ 1Q { 
OfiW-iff. RADAR f%? 

&8* : RADAR-TO TOff Radio Detection And Ranging I 4$ fc* 

W513f*|^ C^51iPI3 %??, ^TTO <3 JEjf%*«t^ t!R*. TO ^ ftcfaj ^J , 

^^5png C?TO TOC?? TOSft? ?*5t TO! ?C? TOW ip CTO?T fcsfl^ ^ * 
^R ^5Jtf? *t?f'3*WC e f TO° N f?CTO TO! wSto 2jf%?m, ^ Unfa'S ?HTO 
toto $oi <*fiw | 

o aw-i'jj. to^ >ii5vpit*m <wc 5 ? m ?%?? trrc^ra ^rot? to ?t c?Pt? 

^35 : ^TOT TO <TO3j? 5^3 ?tg W c?W 5?C?? f?c?s $&5 TOf i ^SRW 

®33 ?rj ’ti^rgf to towt w? wt to £ ^r snw< 

(Stw to %vo to ? 5 1 tot ?i$m? to?? c&c? ?$Ci«c?? c-py^ 5H to ^n^s i 

o 1u5^t*ri^ « ^rinRWR 

TO «Qf39 TOC? 7 R>rf?<frTO4 TO® «1PP fa pSw i ^H ?J 

?m l CTO?- fs (CuS0 4 . 5 H 2 0) I 

cipra ^ wra aim? m ^ ’#*r$ ^ ^ 

^ w|w ^'®* 1 ' Mcsi 7 Bi 5 ^ tFBRi •ri'tnn to, aiww • ' 5i7i >)<»»>f tot i c*pr 

’smsifro i 

O fittf-ibr. t£R»sf& ^3J tSrfTO't f^t TO* (RSR cwn «ffOTt TO? 

: Plf^Rsi^TO OTI Anteater, ^1 ^RSfTORl (7PI1 TO I 

O aW-ifc. • < I<t'b<i5t « fajp, CPtT? TOCTO RWJ »ft^j f%? 

: ^ 5Wfw B«1PI CT TOT>Rt tBT^ *PtTO* TO ^jfros TOTOt 01 

^ ^ ^ Cbt^< ; TO^ | ^oTOf® ^s 5ff^s \5?3f *n W$ ^ITTO ^1 
«RTf^ ^ 3f »PfTO5f I % fig* CPI^S 'JSTIOT ’fgro tov ?fT<&f?PtS toi WE 
’IITO RTC5 <ma i 


^jjjspnTO 


•KfOPTO'R 1%^Tv£P7 R1«tPH R«*H 'S Sl^: ysA 


q sfS-^P. Optical fibre <*io4 1^ 5 ^CTO? TO ^TO'TO C^fTO TO? 

1 Optical fibre ^1 '°ilt 0 ll < t > '»'g TO 5 TOCTO TO* TOTO 'slit I TO foTO Rtcti 
^enTOit^ TOJ ’’ItilPn TO l cBPtCTH CTO 5 !, cSfafe'H, CTO sfefe CTOICTOTO 
(-^33 ^ffSTO! 'AWW '35TO? ?tfO! 'SPllu«pjh ?I??5'3 I 'SF’llu^jh <p|^?l?c4 

^jsppa TOT0!1 ?t CRIVisICHl TO I <#'5)^^TO?.?nC5?'SR?5t ’llTOl? (RTO I 

O 3 W 1?*1 *llft (Soft water) « ? s f^*l ®!lf^ (Hard water)-TO RC?I <lH^j f%? 

; r^ TOSIT^t ^dSlCSH <3 TO TOJJPJ 'aifticsw R5RC? ^#5 *# 5C 5 !! 5 fl?l? c f < 1lR I TO35 
?RPS? TOlOfil CTOT TO I 'TO 5$ fe®t5f?TO >0 TO ?tSK»R ^pRC? *1^5 
5 j?n *nf? (D 2 0) i 5 n?rS e i <, n1?? ??05? (i.ootr) ck? ^6»i *n^i? (i.io»!j) c?Pt i 


C 


Rf>i^PT 


3 


i C^ ^ ^smj^ (>b X 8 = ^ 8 ) >of 5 (^o X ^ = ^) 

o *tt-y i n^nnf^n * f^? 

$3* : ^iftwifeii *rwm i 4 catena wt tea m nus i ^c* 

yhi ^fS ^a i asac^t a^ atca ^ n^ntea ^i^rni ^ca ata i 
wane* ctoicSt © atfta w&i %^a ^ at ^mRr* nsnfea astelaat 
cam ^a i ^wca> 'aca a^caa vfj&t ^ lacna aacaa wt at atf^ atat WFfs ^3Ffw cam i 
^ cam ’zjh n^'Q afa ^ mftcaa I ata amt aa i 

o 43-^. cnata fanca atat ^>i^i^if^ ^a c^a? 

$sa : ot fastca ^stena a^c°i atema ^tnc^ laasm a>ca atat vfjat ^ia fe^caa 

atema w at\se© arc* i w a 1 © ares ntfaa a^at^* \5v5 arse© atcas ^ ^ ate 
^aatait ^oo°c-^a nfate ^oo°c-^ c^ia i ^ caata ^ica at^t ^©t^Mif^ ^a i 

o ^ts-vo. ^srfte caa acai'SM aa ajtart aRpa i 

^sa : biaRca> a^rftFa asae$ ^jRfta o^<? faa <t a*5t 8 v ss cac^ ^ma 

*nc*i i afe 8 aw aa $,8 a*5t at ^faa ata o^b faca aaat asat ^a i 
^n^aataa i ^(5^ ^rsia n c Hia 'Sjfaa^ sjcaiw aa i 

o«nj-8. cjf& dJ^cUiRa^ aaro t% ^ana artajt w i 

: tettea ^jfafta ^ta ^af5 ^tcaa ^ ^ atca w^ta w ^ ^cat >ijasf5 
^tts? ^aa w^ta a^ea i aaa^Sfe a^tfaesa aatan <3 ^ajtai a^iacn csfi> o&w ^ca^fS vstet 
^ TO to^ TOWtcM TOW TOl TO M ^ 5 1? TOH TO3 1 ^ 'SI^TO tot TO 
'^'3JTOC^O!l«R?ll^TOfe^ifel%i?>il TO c tl5^‘C?i5(5?st5l^’ 1 
P*W-«. 1 |%T 1 %? TiBm Slfen 1 %^ 1 C? C?T? TOt TO? 

; ^ifro TO?? 3 'Slf^CfltW? fej? 'spk TO?? TO1?® 1 MlJjC<t> ?R>ll? c?c? I? 0 ! 
^ '5lf?R®? 'Q 3t%? ?1C**I? Rsfefpf C? TO?? < TC? '5TC^ ?f?W TO! I 

^®1C? 'TOr cto TOt TOt : ?*. ?• t?C?; ?. ?3I? 2K 5 !? ?t ’IJH'-sHlSfer? ?TO; ?. «ll^51? 
31 TO1? ?J?^1 ?TO 5rof? I 


yob- *K.V*M’ 3 T faftMPT 'ntnta'f ftww 'Q 


«i»fm*ii. 


O 43-®. ®t5aPt fa? ®l5alwa ^afttl « 'apftafaa 'OW'^a^m ^fTCatsat w i 
S'fM : ®l 5 atn mc^ ^StiD aifa #a i ®l 5 aTa 4 acatft m catnlH #a fe| 

'st <aneat swift® mafa i 'ofoi-M Gift's am ^s $®a cacm 5 ata aac® mtea i ®t 5 ap 
wiMt, aata acm 5 am msta i sm, carta®, ma, ©carat 5 ®Jtft 'maa ^ 
®t 5 atamsia i 

anti 

a. 'ofei-'i 'SIR'* ® f 5 ®®s cacm5 ata marc® mica i 
a. 'oi^h caamaM) (Sm^p) cmtn® wtcn asm^ aac® mica 1 
m. 'oi^'flh «jiH>i ® f^S&xp 4fa® aaacn mil® 1 
®t5ateaa 'amfcafa^ na*^ 

a. «i5ui->i cnca ma, cmtft®, #sa smi®* aim? mf®cnna fifat 2®fa aat as 1 
^l. '»l5*la csfc*ilb<p c<?Hi e, ra nc®l fancna atma Imcacn alms's ma 1 
m. aitadJfaatca m?t aata atca cnaa strata *n®? ms ®tcna awctJla® mn aca 1 

o 43 -a. a$a 'atcmfaa: ®a ca wtftnta acsa? 

^sa : Za&lft<i> 'illWaR^ 1 

o fiw-tr. aimcaa mift fait mtft caw ®tft aR? 

^ga : agcga mtfta na^ ftfct mrtaa na$ atcmat caftt 1 aw agc 5 a mrtac® ca. Mg as 
fa 1 ® 3 as^aam.g%f®'aagTnnfca i®i5apicaamrtafa&i mrtacnca®ift 1 

o aRf-i. aatbca mjaat cntafa? 

^ga : fmfayra 1 

o 43- io. < ja atcss 2 JTcm mss at mmcm jjtaft cact> ata cam? 

$^a : ®tcma 4®tcn atcaa c»®csa wd marts® mn fa$ atm ®tm ^mfsaift aca arc?p 
sf5csa wsm mat sterna •^wifi's me® mica at 1 >45 aascm^ jiialt* wi$ ata 1 

o 43-». mats mam statafsa fcmmiswn fa? 

$sa : mats mam atatnfsa $mm mpn Na (cmfests) 4a? cartas 1 smiafta am mc^ 
caifems carai5® 1 

o 43 - H. amt %aRjnfiw cmk area, $%aa <^iail^c*i cam at^a aia*? 

®ma : QRatgft at^am5«ntas 1 

o sRt-ys. mmfamaa matt 1^? 

%«a : caafsraim csjjiRjf^sai^l <mfatSaia a^rwaa am sia^i 1 mftastei 
(a«t^ fa’fla ^aa a, <n asofam mm mm fafmaa a^a ■‘jrf amfaamaa at 
faaitaa awj msc^ 1 maw «q amfaaffiFi mtfaas aa <3 %m \ aa^arnfama^P 
ai?aa faa sprtfas ma ata asaat mataa « am ^fS mt 1 amfarmam aa catra 
aaafajspttama i'5a'5tmfeaa c tj 1 


jjjjspnan 


«jaFaa*m ^t'arn mtatma ft«sta « sjtaf^ iot» 


; fa®t%aa ars, ^ mamcat iaoscaa 'f^sa am^fa mtasifcaa ^tmj am 
®s« aa 1 a^a cataa a?wwa sdaRit m® ata* a, ara am cm ft ama? 
5jmatc®a cma ms am 1 «aa ^tcaa at®ta mtea atca tapram, m%sa « a>i 4 caa 
^jc®t snat '3tft calfm'a matc^t <smraa aBtcs ata 1 lita ^pem mata aitaa ma^ «na^ 
^5 ^ta facmcaa a^a faf^ ma cafka am 1 ^aam^jata cmrot 1 

o £f3-><?. a 4 m Ra<r>i ^ a^a mtea atsfaa? 

§^g : jo.ooo a^a mtea 1 

oHH vti mM 'in mi in Itai'iii iirm Tiii'i»»i^i nu ilftft? 

§^5 ; Saavga ateBtcaa rntm^p ^ %5m«a ^ (aweBa caH’Slai'Wtaa mimaB 1 

o«Bl->a.af^maiaaf%?$aimaafta 1 

; ^taat cacaa m^OiiceH ^tmtfa '5#ca caea caa^t am^ am -sfstca a^ff^s 
mi «aat atc a-ima a wm m ^ata mca^oa cao§ am 1 Sterna aam afm 4 a ms mes 
3 Kaa fit*ra 1 , staatf 5 'saa famta mim mtffea caata 1 wh <45 magtea aat mi 
®tai^ ai afea ana 1 <# aamtff^a mta #aataatm staa aim 1 mmieaa <a 
>sia^i m® ma a m® ca# a^a mtaea 1 gata carst few ma catcat as mat 
mtaa ms ca® mtea# m®*!® mi 1 
o stm-iv. cm® ama ta? Saimam l^a 1 

fcma : cm® atma at white dwarf mm <£iafi> ^® cm® ®taat 1 fa®t%aa atamt 
a^wocmi aitc® 'anes ■spttia® <aai®im ftfaam aca 1 aaa amai faoa apt#® mt ®ma <aa 
®tmarat ms aieaa 1 ®tm fafaam aac® aac® 4a maa aaesa 5emJaoemt ai^aff 
ama#t ®ega faafcta mat cmtfa® ma 4 ai msffa® ms ata 1 aem amcaa atmarat aea 
%n iwi ms ata 1 4 aim amaic^ «f® ataa apt 1 
o a*## f%? atmta ^ 4 tem as## aiamra amt ma ca a? 

*&sa :fap#, atlm, mtaeaajaat, *#sf^®am^E3t c t?®#mia?)a# 1 
am lasta a?Ia# atama aat ma m^ « amfs 1%® ?®ia aata maj 1 atam a?fa# 
atmtea? 'gtfa^ 5B faf^® awrcaa csea'sicaa cafm 1 

o «tmta (caseatem) fa? catena catmta cagcatem mica? 

^sa ; ostcatcm mw #acansa a^m^fma 4aa at #a aaa aca 1 caacansaeaa mat 
cma at caca moat fan#® ma 1 Gmtcatesnsa swia Smtata mw dna. catena cagfay® 
' 5R %^&aica c3Ftesitcm mtea 1 

O mst-mm. aiteaa aHSE t c aa fa^sa 4at§?®caa®tnt«c9it^1^? 

: siteaFi a H^c aa ^seaa ®tnta <aaf 5 caftcaa mat aft® csttstta 'aai 
<R, m aftaSBtca ajama aat asa aa 1 f^eaa »ini ftrfm® csttstTn faf®^ aftm#Tea 
^^ma a*at m 1 S^scaa ®tnroe®tt mc'm cafaa, mneam, a^mt, aagia, mjpppi, 
ftm/'oana «t®f® 1 


>80 JttW fftg?H 'Q apaft* 


ang mtw- 


o aEt- 54 . ^ICtJhtJ PT ft? 43 afg’S 4 * 11 # <3 3 T 3513 ftft I 

§33 : 315*11*11, «T®r s, fT®T, cnr<ra, 4H#ii §5Ttfg *imtf *ifw3 ct 

33 C 33 ^IS 35 E 3 , 'ST? 5 CM 3 I«iMjM I 31313*15 435 fl> ( 3 H 3 33 W 3 *W # C 31 ?I 3 
W 133 , 31541 * 11 , ' 5 J 13 «£fl § 5 Jlfg *tfK 3 3 IC 3 IM 1 I 3 ftsft 3531 33 I 

3T35J3 : y 31^13 3StW 31131*1113 31354 53; *. 3ll?33 *133 3N13 S?3J 3135(5 33; «. 
3 lfe Chic'S 3J33'» 33 l 
043-58. LASER ft? 

§33 ; LASER 3W Light Amplification by Stimulated Emission Radiation-43 
3 f»f i C35K3T f3t*l3 ■3331^ JR*! <7 1l?cu3 3131 Scolsr* C3S|3I3>13 «H5.W 'atHCM 
vfl3C*f 'SI C3C3 C3 *lft*1T# ^iWWf*! ftfs 33 'SR 313 W 0*1313 3pfl I 
043-5(L35TTCTft'a33ft 43?413fof^ft? 

§33 : 4I!C3^'333 5W 3^3i# 3§lyl I 

frfSftj ; i vijcsRi 3 f 5 S ?3 ' 31 ?»t^; 3 . 4 ftfi> m 3 %fi> 3 *C 3 33 f$mp 

«IK 35 ; o. 431 f 3 ^CT 3 3 T 5 JWJ '$ 13 M*( ^T=Tni; 8. 4 W 3 5^33 3 t 3 w ff M 340 M 0 & l 3 '»' 8 *; <t. 
431 3 f 5 «f 3 Rt 3 J| 3 PJ*f C 3 C 3 5 PlCSftm 33=1 3*313 SF 3 41713 ' 31 ?*f 3 J 3513 3*03 I 

OafiJ-^b. 43 fttft 43 ?. (?P 33 ^C 3 'St * 3 ^ 31 313 ? 

§33 : 43(33 435 SJ 3 SJ 3 £|# 31 W 3 (M 3 #E 3 3 l 31 ^t 43 ? %S 3131 33 I 4 (M 3 C 3 C 3 
C31*1135^5§ 3531^3 I 


( ^< 2 ^ 5 T RfoifPT ) 

O SEl-i. 3333.3 3 ?^£l 5 C*f 3 3 WJ ft? 

§33 : Egsl5C*t5 333 313 <3 3C3J K*T m3 I 31#«. *)f3#a 5131 31W3 §33 
MT? I 5gjJ5*1 33 «53ia ■^Pf313 333 I ^?W3 333 ^ <3 <jRft3 3WI 513 5C3 m3 I 
'3^,51133 5131 ^a §43 4U5 I ^3?3 4*113*1)13 333 53 I 

O SEt- 5 , '“ 1 §< 3 C 3 ^ (Short wave) « * 1 ?' 0 C 3 ® (Long wave) wfibUMH 3 M 75 ft ^ 3 tl 3 ? 
§^3 : C 333 C 3 feC 3 * 1 t 3 43 CT 3 435 C 3 W mRJ ^513 5 J 3 ? 3 * 3 , m 33 t 35 »flf< 3 C 3 « 
Caf§ttl *H 33 T 33 l C 333 - ?l <(3 3 f*J, 431 -C 3 '* 1 §’QC 3'5 C 3 f§C 3*13 I 

*ltJ< 3 C 3 « C 3 f§C 3 " 1 C 33 35 w fT 3 C 3 f*t 33 I C 333 C 3 feC 3 *lC 33 '531313 4 ^ ^51 C 3 C 35 3 C 33 ^?W 
C 3 f*t 33 ; 41 CH 3 C 3 5 3 ?QC 3 « < 3 f§t 3*13 3 W I ( 333 - *j 4 ’lC«ll(.«M ' 3 f% 313 3 f»| 43 ? 

3nck m>3 3i ?3grf%35 cm fWM m33 313 3P113 afem 1 3?3'3C3« 

^ 5 * >t W ^SI I 

O 2 W- 4 . < 3 FTC 3 TOTfl 3 (Chromosime) « f ®3 (Gene )-43 31 , * 3 I ft? 

§^3 ; C4 i l C3 1 05 fl 3 3!?5 fi$S>35 4f3S (DNA, RNA) « 031^3 3131 3 fts <m33 43^ 
3f|63 ^gW, 313 3C3J #C33 3353 ?3f3§I fttT313 | C4>iwI(.'stIh(.<p 3?*13ft ?3f*l(5)3 3133 
<3 3 f^s 33 | ^3 3 CH DNA mp 435f& m3, 31 #133 ^3pfB] f333 c fM3i 

43535 1 ft 3 3 t 3 i 3 e f$ caamm^ra 3 t 3 i «tiw i 




^3533*3 faf343 313133 ftaaH >e i8i 


qsIH-B. «llt33l ft?3JNJl^3*3 I 

5^3 : *jf«rff3 3133QC33 §trf^3 3jtf C«R35 3RT35S f3^T3Tf?T$ 35 C 1T3 3m3 3J§ 
gjjjsj^^&lft? 331 53 53lTPT3f I 

OSEHL 4?5^n?f§ (HIV) ft? 4ft> ft C313 «PC3 43? ftm3 5^13? 

533 ; 4?5mf§ (Human Immunodeficiency Virus) 43sf5 551?313,.3I 4?^53 C3N 
^f| ^C3 l 31313 C 1'5 4?®3 «1?3133# 3lft3 3Ca*3 313TC3, 31313C33 3I3JC3, ^93 43? 
£3ftf33F13 3t3JCT 4? C313 5?13 I 

O il?!-*. et'lRgi’? ft^>IC 3 M 3 ? 

553 : 3lR f5C3 ©1331^3 'gfe OSPUMUm (3 f3gj«, §5,3133 3531 53, 351C35 ^ 3f3g) 5 3C3 I 

O S«-3. ft3t33 *flf3OT m3 C3R? 

§33 ; *# 43*15 5533 331^, 31 Sit3 RC3 33OT ■'iR't'S 5C3 mr$3 31 <V 1 3 1 C3 C3C§ 313 
ft? 43 '3®3 31 33? 3lf33 33C?3 33-333l5?t 53 I f53?"13 fttl3 mT5pt3 33 TF 1 55]? 
f 53 t*t 3 3lft3 (K3 5I3M 53 I 4 35 I 3 W? f53?*1(.=13 33-333I?3 3lf^S ?C 3 3 I 35 C 3 'Q 43 
43S-3331?3 3lf3CS (75C3 31C3 1 

O fiEf-tr. #5535113 3*13? 35T?T5lft WM3 CMT? 

§53 : #$35R3 31551CT3 ^#3 311MI3 #3313 35C3 313313 m3fft35 vStt^ST 3*C3 313 I 
%5M13 31413 3K3 5 I 4 <N3W 05^1 3513C?3 3ll3 31C®3 3f3ft5 53 43? 333(5 

4|?|4lfe ?sftC3 313 I 


O «Ef-i». 31313 33OT3 31W 3§31OT ft C331WI 53 43? CM=t? 

^ : ^11313 5131*13 3IC3 3§3H?t m3lf§3 OTilWI 53 1 3MK335 m3lf§l?13 mi35rft5 
C31P13 SfTs<p|w<l ^RJ 4f5 513W3 m3 (MtlM 53 l 


O «EI-io. $l*i3R<t> 57 <3 tc*^ft35 3t%3 3*10$ ft pt3R? 

^S 3 ; ?(.<t 3 R<j> 5 ^ 3 M 75 31 E 13 C 35 f 3 H 3 I W?JW, C 31313 5 ft 3 H, f 331 ^*I ? 4 ) | fi 3 ffcl 
315 IW 3 (HKIcoj C 331313 I 'ST? 4 FP ?W<ftBR 4 5 ^ 3 t*l 1 

^ ^IP 2 R<P 3%5 3 * 1 U 5 3 sH§ 5 l 3(35 f 3!13 I 4 f 5 31^(33 3 %W 3 3 U 51 ftgr s i 33 1 M 3 
mm 3 mi 3 H 353 C 4 m 3 31 M 4 C 3 S ?C*d 5 f 335 3%5 3 C* 1 1 


O C 3 ftftf*R ft 43 ? C 35 41(3313 M 33 ? 

^3 : C3RPiPh 435f^ 4ft3H3lfi5<> ^3 1 4(5 31313*15 Penicillium notatum 43? 
Pen *ciHium chrygamum 3T335 54135 c3C3s §‘?3T33 3531 53 1 ^f&*l #3T'jf33 
^1355^^ < 35 ( 3 ? il» 5 S> m*l 4T&1 4lft«W3 35J33 I 

(Insulin) ft 43 ? 4 f§ ft MW MW? 

• 5W4JIJMW3 43 3113135)13 313354f?3 (3§H35T3 C3C3 ft?^5 53(313 I 

f3% (MW S(C35TW3 4^SK3*1 3§I3; 5. HC351W3 Srl33 M3; 


i8^ •2H9 l O'4 *5 OtOtOO R'oal'i 3 2j*ji^ 


•21!} 3 TSIl»1|i| 

o os-ys. ftfro onown f% ft? ft* own *#5? 

$34 : (?)54N, f*l<H, ^Mo, (3M?9, OSMH, MW I fa'jf'M* -Of®!® 45151 4I45*» 55 I 
O «W-J8. 51Wll$««HI5#l 51 l«5 0Wl05 fo? 

$35 : W1C91 #155 W1C5 5! WTO >f^fS-a OC3TOO® (O^ COW 414*15 $OC5Hft ««4<5f5i! 
5*03 55*5 #50l%*5 ^0f5®f?J*5 3 yftyfiTA 3151195 5151 #155 51#5* #5 

3W105 551S5 I 

o 33- *i. '9®R4io* (ofosrw 1 ^ oiw? 

$35 : 59# v5lt-'SC9)l5\b (COj) I 
o s»-y». (CFC)f% 451 **f$ ^w? 

$35 : (94*f( 9 51 WTC51 0*531 5*1# 5?* 4#6 ifa 3J$$ 91P! I 4&1 3t$H'«4W <819 
5*15 451 i# 3J$^ 3®15 3jffcl$ 5315*$ I 

O 33->9. 91^155 51^5 5*03151 ft? 

$35 : 9I*(C55 513*5 #03151 5FH : A,B, AB 4510. 

O 33-ttr. 555150 C5TSI5 5113 ?"311®3 Offcjfc? 

$35 : 51515*1 C515I SW. 3®15 #S *51555, 511® 59# 51 *95J W1191 91®5 C9t5 3TW 
51 1 *515 ?*'1I® 5W >355 ®t% *51555 511® 515151 0.tf%-i.<?% <0# >45?. 515151 0(5919 
51151(5$, #13*5, OTf55l5 3®f® 51? OIW I 

O OS-i*. $9# 5W f=H® C9T5T *J3# 01595 W5? 

$35 : #*(® 0TI9 51$ COW 5PWT I ®1? (5*f® 0115 $015 $&T5 CE*tf <R3 1 (5^ 5l^p3C5-- 
51515 $9J 4 9H9 *J«# Olf#5 ’‘jFfcgtl®? 91®1 $015 $tfc I 

O 33-*o. *9155)331 3 $551^551® f% C51W5? 

$34 : *51551951 5.W W1C51 ^|C55 51\p *510, 510, *9t*fcl 3 5Rpi51t55 &t5pt5 *95^1 
*515 $«14|^ 5W '014^13515 4>C54> 5SC44 0*5 TF5 I 

O 33-5.>. f#pt®5 395*1# 55*55*0 50ft S3? 

$35 : •b COW® I 

O 3S-SS- C5#l Ot$*5l5 f%? 

$35 ; NaHC0 3 -45 919 K.HBI3Q|5-43 f933 i 

O 33-33. C5l5C5W($ (Sesimology ) « COlSIOfe (Pedology) 551® 1% C51W5? 

$35 : C5(5C5M($ SI'S ff5^C*05 ®130 3 *P5W5 f#3® 9t333lf39J1 I C0«)Mf$ 5C^ 
^3<P1 f5®15, 51 5tf&5 0^5, 54 5*»llft ^C5 OltOlMl 5*C5 I 

O 2R}-58. C*5$t 5TC*5 l<»n)(^<e ^0&51 C5ft 51$ W5? 

$35 : C®$1 5JC*5 f5^05R C5f0 ^5 5C5 ?55(f*55> y4l)51 C5f0 51$ I 

O 2f!}-^4. 5(%5 C$foR>0C5 C5lf®W 1% 1% 5^5J5^*5 55? 

$35 : 515, 5^$ 451 %! I 


41 ^ 5 *55 *5 t5f5>45 *515150 'O 2jg^ !>80 






£ ■*}»$..> 51151C5C05 $05 f^C5 4^1$ OiFyj'f OoltOlPH 1 C551 5C5 COW I 4f$fe? 45 

• Ol^OlCOCOO $05 1 5C5 C5 ’OOP^ff CSlCOPW C501 H5 COW C5H> 5>«W4‘(fe C501 I 
^Ja ^105015 *515*51515 $05 1^3 5*15 2ll$f%*5 ^ 5*151^ <3015 $51^ Ol^HWO 


^%®153 *55315 *55f^5 | 

O OS-*- 31^$® 4f® fc5f% 55? 

. gi^®*S *51«jf555 Wl05f5$5 45* 55155 5*1^5105 I (5951155 ($5 51 *515 C515 
01*551 5#5 5531 3 (Glue) 51 *51^1 5151 05*05 C$l*51 51^15 Ol5$v5 2^(5 531 
3£8 01W I 3S$*5 ■?l'»l(54 ^li ^ICO^FJ *9ft^ ($5*5^ I 


O OS-'S. #0 ft5$15 OigO C5 ^15 515 ft*? 4 51155 *5<1^? 

; ^n*35 Sf5rlfe5 ^ 11 55* 515 «jC5!15(0«l5 I 4 51155 5WH9 51t(5W 45*($ %05 
50S|$l(*5 COW *91515! 0$lf$ (31515 C515HC51 ^3W I 


O OS-8. *fist^$15’ 451 ‘45150* 4 ^jfi> 05 f^!5 ^1553(^5 5501155 WC5 151511151 55? 
®35 : ' fe($$ 15 ' 45?. ‘45150’ 05 5151 5>H$$rt45 ^55155 ^It$5 5151 <[f%15 01W I 

45150 4>(*0$$ I 144 *51$T0151W WH^ Of?0*S 5*15 45^ (*S>($$I5 5*H$$15 

5?0J1W ?5^W (555 51 SCO 0(55^5 5*15 01W I 


OOS-^OTSCO *9^1*55 C55 C5f$ WT015, 5*15 01W? OTS W15 *9195 513J15I 4t$ 

ofkoatso^ooiw? 

$35 : 51S 01(51*5 *95^15 015*1 *9%$5 050*^15 01W I 451 $55*14 (Gill) 5l^lC5) 

4? *9(a|tw 050 5*15 1 


O OS-fc. *515(551 515 C5 550 01*55 055*5 01351151 55, 050 3 31*55 (*9051 

ftft5)*fifa50fc? 

$55 : 550 31*55 0551*5 (55J915 550 51^ 0151$% 0p5 0§910 515 5110 I *905f5W 
0*5 51 fp(5 513* 05&H5 555515 (5f%*5 5*15, 51 045*3(1*5 W55 5*15 Ofel*5 0(50*5 515 
0155101^5 *5t09iai 5$T5 5110 I 


0 «lS-0. 91$iaFt315*5 f%? *9191105 C010 45 5T5S15 *9tlS? 

: $C55*lSl 9H 0 W ( $5> 3151*55? *9?0(5105 91?C5*13C5*5 1 *9191105 C010 C5f$3, 

^^05 -a C6f5WT155 55510 *j3 0^11015 $51 91?CSP13C5» 515^*5 ^5 I 
° *W-br. 5lf$5 5151515 515 *511*5 *9l0’*l*f5 f% C5pt *91W515 9W 451*5 SCO? WO? 

: 01(65 5S. 51515 515 *51W C5tl55 *#910 *9109*Ff5 *9(55* 515 015 ^1® 515 I 
^ 01 ( 61 $ (501915 C5lS *91555 *95H?*5 (?C515 *95^R 5*15 45145 51515S5 I 

5*Po$$H 55 5*F$33I13 4515J$35Tt5 551® f5 ^505? 

1 ^P0$6ll55 55$35J15 551® 45 5151 f® 51 *9^® fH®^ lS«pfi5* 5t 4*900if® 
1 ^PUfow 5I$35TI5 551® 4*H$$1C54 530lf®W *3%5 01W I 


688 ftf949 *519199 fa«H <3 4*|fa* 




O 49-6o. $9f*jht '5W«?I 9*§ft 55f14? *35-9^ 9tft *srf9^ w 319 4 9lf5 
19151 3319 439®1 910? 1^5? 

$=5? : $9^sfft *59319 9#g 59fi43 513I13J *g-9«$ <1# ^fo*> 3 ns 9 J 93 ® 313 
1991*13*13 9lRg c°u^*i (Water level) ficb (515 919 I 9*19 9l4'1*»f (3*119 <5^1313 ®9l 3*£] 

i9tg* (Ttri 91 ft 4i5 91(53 (9139 ^f% 3»gi® 9191 39 i ®t$ 9*§ft 99^19 *$ 59*33 91 ft 

*3f33 ScsM'i <MC°1 ®T •Jfl'OlR® <P|lt(.9$ 19151 319 913 I 

o 44-66. 915J *=ifaftfa i®it5$099 «wc*i 3914199 5si99t 910 ? i 4f$ft*®i3 39? 
$ 39 : 91*59 *5f®ft®* I3*i9$i99 (9t 49* 99199 6ftfti*f9) 51941513 %w 9®*9iti 
list's *Sf51 319 (4G»9l3) 9l«))4) 4)l5 C^F?! 919 ^ *i|®^4 '5151 (519 9*159913 ®PJ3 

91919 *55J 3*ftltG9 *5f*fa 91 9f935 <j>$C® 30 I 4 ♦MW 3 i9(4Ic 94 *$lft 1915919 | 

O 43-63. feStftH ‘4*-9 *H®l4ftf5® 19M ftolOW 5fB? 9!443fa fa^ 055 ftl9 91ijl 
^19 91G919 49154 1591 55 I 4*919 06155 *J>ft4>ltl fa? 

$39 : -*t<fST 9l399ftl® Rh) 5H fotJ|fi|«H ‘ 4 ’ 1®C9 4^1 $*0 i <p|os?$ ->i<fsr *||®5<ift?1<j> 055 
531915 91*jt 9*919 ®t 5609$ 91»(199 9ftl9 435 $ v 19l’il 55 I 4*5191$ 1®9 531913 9^*5* 
919*99% 91^ 3*919 515J (Ml 319 919* I 

O 43-6®. 51313 G RjGlocett^R 5131 1% ? 

$33 : 35. $S®9 &»3 4f5053 C5lf®5l5/3$lf 5 t515 999$ 91919 I 3)15 f$Bl303r5 3151 
31$(5l9*ftC99 3MC3tft3> 4f5053 C5lf$3l5 533 I 

3. 33 3lfic® 51315 <Pl*et 9*91® 919 51 1 ft»j! (®Bl9t®$ 33 9lfH16 ®t® <mc® 3113 i 
3. 51315 Iwc5 9*141? •Jlw.'a 1919 555 C5p| 5113 431 4i6l 355131 1 *546 f®$191®3> (bill 
39 9919 431 *391919 333® #151 515 I 

O 43-68. 311513)15 3505 1% C313H5? 43 513J 4315 335 fa 41®? 

$33 : 49lf5 4®9 39^9, 41341919 41®1 G 4lft ft*lgf99 313 135151 <5135; ^115 (3£>i 
3JT3S151351 5153S '5 c f#tl33 31^153 515 15 3TH53 ^5 ®H^ 3H513715 315 i 

3l13l3jrt33 3315 335 f5135 (31515^35 5H3S® CH 4 ) I 

O 13(515 ^f8R 431 f$1®5 $%33 3^53 31«^T t %? 

$33 : 13(515 ^tafC5 33^3®3 '515. 513 515131 3T§ 3 <|15lf5 (C3lSl5) fsififS 313 313 
"3l¥ 9133 51515J ^3f53153 (9^5153) 51315 *lfe $33155 3^31 35 I 3^1313 1$0Sf5 
^f?J153 ^1^303 4^(3 R)\s 1 43101 $35513 3*53135 (Combustion) 15513 CSJ3 C I 

3*31 ^5 431 3153 513 51 f5f*t13 9^55 3*31 ^5 l 

O 99-Vb. iBPlWH 33133 3515 «13f$3515 ^ 1 ^ 3 135 9555 5 W 5I 5 31^1? 
3W1&WM 3*1^313 f9f55fU t3*? 

$53 : ^3^ 35 515 31 91^13*3 ?®ft 351313* 315J 43*15 35 95t4 3131 1513* 131^ 
'3T9lT> < PlM tpl^313 R 3 H ’Ml 33 I 31^133 35. 95l4 31 *51133 3>«13 Rl513 «6l'St 3*13 I 43 
Refractive Index f®®133 ^16 5 9lf^3> 31951 3P5 l 


913 s 99’5 f3f545 53*039 13'5315 'G 9*(f^ i8<? 


Q £j*j-i3. f*T®5 45fi» 513*3 31J I f5 f3 31^f3 55513 4fl> Z®R '531® 33? 

; *5151 431 W3 l53t e t f9^5 3TJ 33 I 19*519 *5151 G 5313 *5fg91® 303 0 8^1 
, 51 ^!. * 0 % ^151 431 80 % 5313 55^319 f9*55 3*31 33 I 

O 99-ib-. *%5 31113*’ 3505 ft* ^303? 

•jgg ; f^5 3jl1^ 43* 33153 3013 ftl53 I 41® 3199t®3 3131 3353lft f^5 (gene) 
<^gi9 513^9 3*13 3191 33 431 9131^5 '5^3lft9'S55 319 3J35J3 3*31 33 l 

O 99-i<*>. 30513 13133 515 513139 ^ 13133 91*^31 ^5® ft*? 

■Jgg ; 3*0513 13133 515 513139 ^3 13133 9ft3I 509 30513 13*133 ft®1^?5 9f2RH 
3171®lft3 4315R3Q® I 99*11*13 31®lf33 13*133 ft®1^5 9&31 31®lft3 43lf53ft® | 


O 99-^o. 09151 $3,9155 13® ^50S395 ftl3 3*t-3*1®51 51313 331 9lftl® 9^515 
5^3*3133 I 4$ $51^3*915? 3101 fa 913 431*51 13*191 1915 *515? 

«®3 : 19151 $99155 13*15 3^-31*551 51^13 99515 $p 3*313 95T 13 $5199*93 1531 
(5$ $5193915 331513 913 1 4$ 331513 ^sP3 5153 51913 3tl$f9f9 1913 5303 3*31 ((3 | 

O 95f-Ai. $®ft3t, t$45f9 431 9$15 513 4193 13151$ 1913 $1*59 fa 93ft faft5 913? 
$33 : ?ft*i $Sfall, 1545ft 431 9619 513 1313 39I3K5 HI$Qjl1flH, 353315 43* 98lf53I5 1919 913 I 

O 99-^.3. *5051311® 35* 351® fa 33053 91059 3513 13130151 6.19 913? 

$33: (5151 9lft 3 31513 5131 191*1 9131 ffi? 51®1 43 33153 3ff59393*lft 
S%t13* 505550® 315 1 913 13 315 963 9ft519 4 33153 919 9151 ®13 53 1 5 1 3 11 ® 35 
315 I ^9335 505130® 35 I 

O 4RK®. $153$ft3 351519 13 *5191 9ft31$l (t5ftf3®l$3) 3?t$ 531619 

t3fa 313^® 39 ®t fa? 43 4315 $95 fa? 

$33 : *3figfa3* $153^153 33119 13 9131 9i331% 3? 3J35® 39 ®1 319 ftft-M I 43 4315 ®95 31»[ I 

O 49 -6.8. 1533 35 G t535f 5ff> 55 4fa®, 133151 311531 3lfal® 9151 5t3319 
3133133*ft | 4$*J199 1315f$ 1315 4fa®? 

$$3 : uh<p 315 51$®3 4(5® 43^1533*13 4f5f$3* 4f5® ft5J515 I 


% 



c 


R[>niPT 


) 


5^' $953 fa 431 fa 3*19 3135® 39? 

^953 5^3J ftft® ^*05 $953 l 4i$ f-'STSRJW ^95 3*31 39 1 *55051 
’ 1s rc$3 51®1 4f$ 565 59 I ®1$ 413* f-fa3 $943 315 I 

$953 *jf9%3 35=95, 319 G ®19 5*9ff9 ®9I *jft%® 9lftl9 913* 433 4 553S 
ftH39t93 51315 f-fa3 $953 'jftgs^R G *SHgftft3 *51^911®? *£#513 4515 3*19 
1 * £| ^$TG 4 $95133 51315 ftl 99 (5ftf®95 13$Glfl3* 93*9193 ^3 3*T313*lft 41513 1 

^f3R$9 fa®C9 13*5 151313 3® 0TG91 39? 
aftj- : ^^50 53jfa® 1513J ^1#3 *j5®t ^ftl 3*19 l ®1$ 5151513*1^1 fak‘t3 559 ^ift*? 
^ C513I3 9® 1591 39 I 


iS'b 2JCV39‘3 ftf343 313T93 RwH « «f5(f'$ 


• 2(3 a wi*n.i 


OafcJ-'S.'spf9t'5f%'5t09^f859? 

$•59 : 'jPfaip?? 2 WR ®jt89 91 (3913® 5 c°ii '5T‘*rsnarRi R#®i i 'jj-’jcira t®iC3i 5$ 3f93<i 
■ 3 ^lc*i 9l((bl3 9#>K ®t9 u(»H 59 09, ' S J*5J'2JC°1 ftsc>l3 49“ ®|9 blsftt® 3f?ft9 Re*? 5I*| 
apw C9f*t 910 ® i 51039 Trsift® 48 ^8 6tc39 33 '®i '=11919 ®3i bi<Rc®9 %e& 

$®613ftf*l8 '513*1 090® %®3 'Q 'Sift 91^ 393 0903 31® (WPS (WPS (39613 C^3 2109*' 
®09 i '3r®s3? 48 919 $53 <a it® 509 1 30? ^09 $309 Sit's 91 09 c<plt»ii Rc® 2 hR\s 50 ® 
9J9‘®09 I 4SI098 \Pf®059 ^fl 55 I 

o «ut- 8 . 9 '®btc 39 3ftnt3 9 ft* ®T«3*fts? $® 9 '® 6 i 3 ®f$ wot? 

$59 : 9H9C9C59 5<3« 4®fi> 3Tt C#!3 (9099 I 5*13039 915903% 900®1bC39 ®03 
5i*f33 WPS 9 1 ® *tft099 '51314 #509 305 I 4 x l'G3lt® 313 Pic&lPl® 0391? 4905i'f9eS'; 
91s9d3“il •SPUff'S ^t°1 5i*f33 ^'3 >< J s f 59 490 *(9ft 3104 t<PIHI 613 910® *9 I 4 9fB»H0T. 
903 'bMlcSlfa® <0919 l 

O 2 ( 3 -tf. 93 $wltit9 ®C3 ft* 1 % ■vIS 59? 

$'59 : 93 $®IC99 ®03 Ih«I' 9> ®fc>9^5 509 910® : 

(®) 3(90909? '519919J (93$ 59 I (9) '51®I9 ^H3F5 91 9lft® ^f831® '591 4l39ft® ^1831® 509 
910® 1 (9) ^f5®W9 319 I (9) ®93 $93133 9715® 59 I (<6) 93J #9®$? 909IU89 319 1 

O «W-4». C33I9 (LASER) f%? 

$39 : Light Amplification by Stimulated Emission Radiation-C® 3?0*K3 LASER 903 
3310^9 3991^ Stdf®® ®C9 C®191$19 49?ta 'aiHt's 319038 LASER 9fT9 $$9 90S 1 W3T5 
9p| WIC99 (9®!C99 90S! 99® ®C9 910® 1 W1 49 915J09J 9I^CT9 0619, 3P$ 5®# ®e* 
99*9 '5013519 <mI 59 1 45J0?t 3 Ih»)MR < p Rftut't'G 4 9f“t 95!9®I ®M 910® l 

O *W-9. 4SfU ®I$98099 ®1® ft*? 

$39 :99^Rl5ca9 99® 5W ^1®# SJB^PS 5919 ^ ^j19lf^ ^ ^91 '5K09 ft®® ®09 9TJP 
3IW I9&S 9*91, 910® 551 35C®^ 9P99I33 (Combustion) C591C9 3l® 43H ^905 3109 1 

O «RMr. C9&®IOfl8c9 9)95)'® 9TT3 3^09039 1% W09? 

$•69 : wQpsttwUw 919555 393 513 51^® 2|fef313I19 ^f8 9509 910S I *K°1 91^9^1 ^9 915 
39098 ^93 509 ®0 i I 45I^T0 48 3J13 91^(9303 '99f8'5 '30®I35099 W9 3193 909 909 
ultra violet ray 91 '0|('st < t3f1 9p| 39T3f9 C3C9 59103 1 <?C3 933 ^93133 9J15® 

539135 ^CSa WH31099 90S51 91919JS 9Jlf9 0331 039 I 

O «W-5». ^I3lf% 180309 2Jlff^® 9J1099 ^31 1^ 

^59 : (50909 31ff9>S 393 93951C99 : 

®. 3fe93 tj9C39 9141 55(03Wt^® W9 59 I 
3. 3903 ^I3ll3 396 W9 59 I 

3. 3(5% 9905 55RJ19J ^131(99 9J95I9 '5|03 , 51 5t1^f®S 3J1039 919519 51*5313^ I 




^^39*3 ^f343 5313193 f^SSH 'G 2 ( 9 % ^89 


_ 5 j»J->o. 1® 4*1^9 ®31 9555 C9T3 59? 

*33 • 55UJIT309 '5| l 809t>9 ^ 3J13I95J13 0309 s R?^S 89^33 319® 590913 3093C®9 
5331 91419 909 91W I 099031 ®I903 48 ^9^(9 30913^19 83^33 3(9f3® 91419 
Q«f5 31 503 91 409591098 ftfSJ® 3 t 503 90® JJC9510®9 9141 4*913'® 5J09 9P5P5 310® I 
^55 33 2019, 3t9lft3 ^T$I, 'Sift® 491 33 33 31919 8®5I ftC9 09 wWll»9 ®3I 59 
55191091^3 I 


q (’*3093 ®33 C®13 fl>®1 0391 99® 19? 

$39 ; ®. ft. f*r.ftl. (99J10913) :®0^9 39 030® 3W9 95099 9091 >|ft9lflH® 3909 I 
3 3 J 3 ;ftW9 993^913^ 503 I 

3 C*flftrs : f*fl39 993 <$, io, i8 3315 481®3399l®3l5C5l® l 


O 4?1- >5. 91®^C99 3W3 1^? 

$33 : ®. 33 33 ^9 5^91 1 

9. 31099 5jJ 3?3^J ®09^ ^ 91-691 491431059 ^f 8 5'39I - 1 
3. 5«ftf0Q9 4315 8®llR I 


c 





O 0®C91099lftt (Chemotherapy) 1^ 490 C®3 9J95I9 ®9T 59? ^ 

$39 ; ®) l 3 l 9l93 f *i t ^ <309 ®?131099 fe1®39t ®9T0® C®091C39lft 909 I ®1T919 933 3flt99 
®03955l ®W 5f®09 305 491 3®3 '51013619 399 59 31 5533 4 99039 fi>f®«3l ®91 59 I 


O *Rf-5. 3919309131 3% 930® 1% ^999 490 49 ®09®H» $31593 ft3 I 
®$9 : 09 *lf® 039 509 C303Q ®|19(9 ^510® 393ftP0® 3ft3® ®91 919, ®lt® 39I93C913I 
31® 909 I 0933 : 9ItBlft, 319^ 1 


O ORl-0. 30ft® ®03T«C3 f® 490 C®3 30t>? 

$59 ; 35090® ft99 13961039 ^18 503 393 ^91059 ^18 59 490 3^059 31^9 $913 
3953 906, 40®8 30@® ®031*®3 903 I ^jPft 393 'STW 3^590®9 0®13T<3 0®WQ 
<rg*pj®l9 3jf8 503 l3S6J3®ft® 91’yR® ®03I3B3 0391 039 I 

0«W-8. AIDS fc490 40® 1®30U? 

$59 ; AIDS ® 1 8< 1 3® 1 3® 4®f5 319T9® 35493® 9Ilft I 49 '5|f%9lf® Acquired 

Immune Deficiency Syndrome. 48S3 '5TI3F1^ C9t^t9 03059 0913 2|1®0919 ®3®1 38 509 
^ 490 091^1 '51103 'StlCS ^J9 13C® '5039 59 I 

0 ■‘W-ft. 6103 999 4®3 ^ftft 030® C9f3 31 ®3 490 C®3? 

$59 ; 5K3 355 <JS3 '5J03W1 ®3 I ®193 61039 39H®#1 3% ’jftfl '5103®! ®3 I 

0 <Jl09lft3 4(8 ®10® 3103? 

$59 ; q ptmfiH 55® 4 ® «f ®19 35® 9 ®® 33ft, 91 31059 3 ^® 9 PS 9 ® 3 J 3 lft I 491 
^ a ' s UWl 9 315109 J 310^9 ® 3 I 313 J ®C 9 I 


i8»r *3T ^r-iPT 7n<(RH f^SSH <3 4jiJ% .g-j^,. 

O ifSt-H. 'GCW13 ^3 1% 47? 4ft> 1% 35*3? «nc»t? 

^ Ptt* 'W 71$7 '<37t3 3T37<X73 S3C35 '®3?R *53 3t7 I 4 $ 33 ^ 

4|\6c<re^ ijPiic^ ctlT'iTts <?t3 43? «jfv)ftg *ptt35 ijlwR® g>?g 1 

O 51!}-tr. , 7I3H3I3 f% 47? 4fl> ^PTCOf 71CT? 

®^3 : 3ty«U4 '3CSH 303 STO \oo 3$7 ft^5 Tgm 313333 317 1 4 $ 30 ftf^ ggcn? 5 ^. 
^n 3iw 1 4 $ 5ia «®ra ®3* 4f®3(3® 33 1 301 >r^n*T 'swrjrr 4 $ 303 wjrc5$ 30 «nw 1 
O «W-5». C%ri% tevblcg ^ 3 ? 

®'d* : *(t^ 41313 $53 1 4]QmjI<) 73 773 CTtTTf^^Tjj^fj^ | 

04ftj-io. 4ftre^ffcf% 47?c^37tl>? 

: < jf^% f"1B35133R1 OTC7 JjfTS ^tTPT 71®[t3 7^3 *fSC 5 i 4 $ v/far 

^ H|^(J|C®M ’ll? 'aistftvs, 7M*M3 ^ftg TJf^ 

■sn*flDi 4l7w» 7f3 c i® 3J3 Tfos tc®? 1 4 $ 4 ( 7 ® <jft*ii®t7 4f7® ^(5 7^7 1 

O 2W-ii. 71717 7177*3 ^J*33 7lftl7 ft 73 ? 

: 7rt®fg\5 tor 707*33 wj 7ift3 ttw 70*33 flTton* fe*r «iift ijfa® to, 

^ Tift ’'TO Tift ftt3c« <iml3 353E7 ftf^| trap*? C3*3 ’SfTaFra 33313 78071 7*7 I 

o «w-:>*. ^33 tri ttc® frrra? 

’tiwi 713 C 33 i)wi>st^« 3*313 $ 71313 ? 35&113 3*7 55*7 333 trj 701 1 

Ofift-ys. cw»irtMi*i t%? Toy 43 utan crftl 7 ^ 7 ^ 73 ? 

®' Q11 • 7WT ®ftf TfrSfel $3 M*ic.«p i/plu'itfoam TOT l HC5 43 >(1311 C3f*f 3^ 
&°1M ^3 43^ <yx& ilWI, 'SWIWfB*) Sfofe C3PT OT^ft 313 | 

O SRf-i8 . 3? 3131 3JW *lftC30t ^3*f 3tra? 

^ ^^6w 3^313I^3IP1>illIic® <l IIS3143^3lfe®<tP131i?PT3jg3^gg«BCTOfe9fg|^i, 3 
31ft ft*HCi ftg ^®15 I 'ilW'^l 4^ 3J1CT3 3# 3ftwt ^33 « 31^33 71^3 531 3#3RM 3t6 1 
0«J?I-y?.^Wcn33l%3 C*3? 

1 ^n3 3^3^ C5T& 7!?| \5T3 ftw<13 C3ftl 7C3 3TC3 5 1 ^3 ®31?1t 3Hp«?T ; : 
< 1T T3 ^ 43? 353 } ^ftw«fIC3 '51*|f%^ %1 ®nt?!13 3^1 7<33l3 3S13C C( 

43 f3t3 M t e t C3f*t 73 l *h.»i 3WI %T ®m?T13 -SfTpf 3C& 43? ®1l<Wi %1 C3313 I 
O 5W-yjj. 33T31 (Fax) ft? 

®' s * •' ^C°? 435 4W3 33 313 3131 (JJPiwh ®lfe33 3I71C3J ^3 3?3I3, ^f3 31 (3 

C^RTU ftlf^S ^ (213*1 3RI1 313 i 

O SRI-iH. ftPTC31WH (Scismoscope) t%? 

®33 : C3 303 3I^IW) 3BU, ^3f3 43? W|»H ft3C9 ’1C33 C H 353! 33 ®1C3 ftTOM3 3W ' 

O «W-iV. 43 VI ^T 3^3 « JT^aj ftt f3rt? -^3 ^C*t C^3? 

®' OT : ■SJC53 ft®?? C31C31 3Ht??n C3? I ^3 ®TR?H 43 <?33 73 3M 4f^ ^ ^ 

3R3|333^C43ft^®11CT®n^43?^p^^ic , 1C3SW3I3f3 3?5lfi|5fsie3sC3 | 




sraim 


PSC ’jtR® »1 J T-3 3 JP5l3 ’iflTO 

^ TfSTfitH ^.oi'S-^.oy8 


(f»m im fiw (c5#m*Q ) 

(C3 C33P3 'toffr 5JCJJ3 ftc® 7C3; 3R \ xd = io) 

oi. 31^13S3SIC333 31? 

$153 : 3I$C4»I«PT33 3C®T1 43535 f%4*145f5n? (VLSI- Very Large Scale 
Integration) f&’l 1 '3>H®'iJ|C33 C35M SlCTftl? 31 VLSI 

«1^3 313IW 4f1^5 3^3 3feaFmCT33 ?®ft ^31 73 I 

^33I®3 ^ft? sjpffo 3 ? ^1 ®*1fC3 4l$C35 ^333 3RT1 313? 

$^3 : 3HP«^ ftrf%3 33C3? 7I$3 3JP1 C333- ^3 ^-'STSlt®, fcR ^51# 

; 5^i3 35I3W 3tg3«i?I3 ^1331311 ^fth *H3 I 3R3 3fk3C ,, t3 'S’W C3 ftRJi’l fif513 33, 
'®TC35 ©3 7)®3t 3C®T I 

^’’twt *nj?fej sjiff43>'oic3 fit3?;r®3 ^ 3^35 3531 313 1 

43 31*13 3t3 #1? f^C33 3T5fC3 *11^3 *1^51 3®TOT 7^ 3133 7C3? 

•$3 : ^6lf33 ‘ftf’-43 3I73 313 7013353^35 4fft® I 3l^t5H>S?W3 3^7 7TC53 TT®! 
3^ 3133 3517 I 




°«. 


• ^ 2tWk«w *#7tcf c3C»1 ■#! ’Vf^ 33? 

: 3t^ iJWIcsM TftTH 35J5I C5R?t TltCTiai^CTlftplIt C3N 33 I 4 C3IC33 73533171 
3f33ft«M, ^31 31^ 3*31, 3T3TC3T, 33^ D 33 C3C? 31 35C3 31^31 1 


35C3? 


: vUlTSsoiwa 3fsp C7lSl7, f®C®17 31 (SI^cGH <3 3tf3 ftcj^ 4(^ftn5 35?3 ft^pl 
^Wl ^t37% 43? 5IC73 ^ 35(3, 31 3T35J3 3*3 C3|B<J3W ®lftl® 33 I fts? 4? 



iffo £ RtHBH RmmM 'Q 




<M*1 ' y W?I W <£TC°1I C*flHT CTO HC® 2lc4> ^®T apl'S WJ 

H#* *ICHW*ftv&, C^5 311^5 * >HWW 

«fsfe wtcrofsept i wt ^ i 

ob. ^ ’sn^T »WM HTO fTOTtfitTH ftwifSfPM *WH H1$»T? 

^S>32 : ^ ^t^l = y'bok ftft ^IH\ ^ faft = o.ibH^ ^[§*1 I 

oH. ^ilWlPlUW '^telM ^MHJTOTH ^5PT CTO? 

$>o2 : ^jlcfllftijlcflfl ^ilHICHJ c<M«l HIM <1^ TOTO ^ifro^ f^HM 2 >W v£} 
®nTOJ<?TO <j 3F5R CTOtHS I 

ob\ CTO ft®ST% TOTH?, TO|t >6 TOtfe*tTO #HT<1 "R^TOR? 

$33 : f^n% ^^r?n, ^rw 'o -n^Tf^r^ (^m^igrai) , 


( ^ ^jpfl vSgj^lH cfllfr&l ^W ^Wl 3p^8 

(C3 CTO3 ^Rfl> SREp fefl5 HC3; TO H X (t = >o ) 

o>. ^ifHTOcroTOfaf* : 

H*. TO3 fifcst; H. C<lftfef*R I 

5^ : HR^ ft^l : ®nfTOTTO ^c°i*i ‘2^ N 3?1I 1 £ O^TO (^Ml^rj) i 
H. FlfafeftR : ^nfTOlTO* tor W 1*Srt5H (jfa (3^fl^3) l 
oH. Mfe •'i-Hfi^o fe®t>CTO ^j<2 TOfl?? *lfa ^2fl> fe*? 

$ro : ^rrc^T toj *rft«?jr«s Rfefr* to *tto >sth fawiCTifroi rtir#^ 

fsjfefrot *uMwfiJ^f-$5 v53, *ife <3 hc*m 'sicmj *ritf ^w feRff> ^J2 £i^T 4 t 
^CTO I k£J fe*# ^2 WSUM *ffetHW$ ^2 W1W ^Rfb® | 

RSCm *tfef3TO^ 3j2lU ^t«n- ^5 i tor 3 fe^tife 'Sjfefinji ®nc$ i 

oO. TOCTO W *ttfec® ^CH? <1M fTO *tTfeC® TOR CTO? 

^2 : *flfe TOW ^ff?^ 42 oil^vsH C3C? TO I *flfe5^C2*P 

*m few HfepWR ^ITO^S HJfCTO TO^ v£RI ^ ’flfTO 

2^H2^I2 ^3 ^5RTC c 1?t 4p f^T fe^T <p flf%C : 25 vSTC^T I 
08. 2fe*T C^Rlfe"t*i HP® ^*fe^P2 C^PR 2f*I CTO TO? C^H R'Ssl^l 42I-C2 ®TlfTOI2 2TO^ 

■®ro : ($fefe*R HP® ^nfero ^tRt 2 f*j cro to i hwi 1 55 ®to ^<' 

^ifevi CblW I fTO5Fft H^CSR >lic«1 v£T9|C2 ®HfeTO TO2^ 

o<?. (JpTCHtf^l ^CH2 2^-W 5 ^ifHTO^T <Pt2? ®TO ^11 CTO '5J 9 l H^CH HtH WR? 

^s? : ysiwif^i f*mprc> ^ aift® wn csragic? «npp i ^n*ini e r® cgsnsnair* gpc^ 
'a', (^rwifiM V, wcffw « <WIMlffa fwn^5 «ICT i Ch 'a' ^TOT-^fBf, Ch V 
5 I^®, 'SflltslI^W 5^*1 iiR° ^jlwlfD't ?t. 7 i w l^ I ifl ♦MM WHl Rl«^ ?“ *lfi»ift , '5' ■ 

'^ipra ff»t to *i^ra TO*t : *pi c^itta jot ot*ii « faring 'sipRfgai «nroi *p , W8® t ® 

fe#® <3 C2ITOI HC® ^IIC2 I *205 ®HCTO TO ^ I 


*4**^ 


^n*tra*t 'e 


C^H iMTO 5 ! <nTOl *!R ^*«c.*l ^ ^ 

C^H TJTORI ^(.“1 ^ fl>^M*t Rt'S V HM? 

^ l t^ c ra si«i? an%i ®*ra <^*t i *m ^ 1^1 *nsn (vo 

^ca to '$*r 'jrora *i4ca aw 'anc*i 1 1 *r*t ^roia to ^ a^5t*t, 
^glf^Sl, 3TOlt^5PT TOl TO?ra »l^f>t4 ^^c*ua ^ I 

: gMicatg <nfl» toito 8 arrof^ toih *htoi to, ^i i-q^ua m 

^ m I ^>M Pwiwd ? TOCPBt fcm fe?!CT TOas fi(.<p|fcH I 


^TgT ^ c tt 5 TC?T^ ^.0^8 J 

(ca caaM %fl> sjcga ^3? 9 rfi; to ^ x <t = io) 

oi. aiTOTO « CflIC’K TOf*t f^? 

*& : arsrot : f^etfro ‘4’-^ 'srro mm cro aa i arsrot carcaa ®wwpn tou- w 
mms ®n?n cwi to at, cbiw an*pa <?f»n are, croft cat? croi ^fai ctoi^totoi 
tf»pw : -*t*T*to toh ^caifiwa <sito 3#5 «ntaca® 4ffa >aa# cro i ^ 
JRTWl 5^5 9 TO I a«(T : ^ « ?f^ ’Fl’tQ I 

o*. <^15^ f^? to ^nfaro^ c*? 

• ^mwc 5 TOifro* TOtca^ *i%*n# ^ (?aJ'aar^ ca°i5* i >aa aiuca 
^3i topi af-airo, 9 #TO- < itaTOWi to*i »ia.t«i caMicaw toi to i '®i^!'!?i 
ajcwa TOa *^pf asca <, #5a <3 a^c^a aro arros, a^ $jsi car®, lafsg 
TOifeas aafeca ^®iifa aro wa^taai cat i 
cto^cto ^ i fa» i aas toh 'ar^ ^wai't 1 1®fa 8 ca^aifa ^008 fa’flfawrcaa 
isalvBRiw cto^ito arat asa* aaro i 
o«.%ia at«ta a^ i ^MbTf t c*? cro catia iMfil^? 

$^a : facw fiiaa TOaa*t®lft TOR *tTOlaa i t®1a aif*tro TOla^ i 

os. aa^5 wit® caft aa cro? 

fcga : a^ i ^iw ar®ro ®#aar*i caf*t ana 5 1 ^ ®n^ ai^ 'siftas ^#a an 
^ac$ ■arca at i wi f®$t aaa® wiw caia aa i 

09 ■ IPS « UPS t^ 5 ? 

^a : IPS : IPS->aa <ffaa apa- Instant Power Supply I 4fl» 4* aapta ’ft-OTia ^Ut5 
i ips-jw fe®ca aro ana arata toj ®wn®png atiBifa ana 5 1 fa^ W3 

atatnaaiwatw ipsanaa 5 !^ (TOsraaTOiTOaiiBtia^ta^aaaatitaRn® *5® 1 
UPS : UPS->aa ’ffaia TO!!- Uninterrupted Power Supply I ^ 4* 

^Wadjftas fe^a, at fagia -sjata b«iiair^ta c®n*B^ af^s ana an ca»iwi 
^^TOiiaaitTOaBptl^aTOiaTOjsictii’w^a esters aaaat?; ana i 



btf'i. 210433*5 fafa43 *311131 fasil*3 4 4fgt^ 


ig 3311:., 


ab. 44fl> ufai 1103 220 V- 30 W c 3 H' 3 io 5 i 43 * 3 <fa? 

$33 : ktyfo* « ’ti'aw srj *51331 03 315 43513 4 f 3 413 mc?i *jf 5 3*413 
<nc»i vwxW(?mi 1104 i c 4 io 3 i 31053 403 220V-30W 034 4403 <451 43 ct. 

220V fr©3 1P&4J 3l(4lT> 3(3(5 3*303 3lf4ft> 33U>03 C3f*t 41031 f3fa31 3 ^ 

S)f% mw« 30 Joule 5103 <4jl(44 *tf5* 41CT1 <3 411 *|fao4 3tiw(3® 503 i 

( g(fc<m wftrrora ^8 

■ ,, , ■ - - 

(03 (.411*11 ^lt>f!> 210^3 $83 %?; 313 5 X <t = bo) 

oy <4H4304 3^4333t*53?c5i33 , 4ast|aK4 , 3f^tci04 4f3<Eioic5443? 

$33 : 3<JS? 45 33t 53 $$03*t|3C4 I 3#?5<J304 o*j^5 ^ <401 014313 , 

o^. WWW fa? Computer virus lie's fa ^413? 

$33 : WWW : World Wide Web 3(0401 www 3103 1 ( 3% 1 www 5031 flfa) CWR 
3™ *134033 3(03110314 Web page I ^ Web page ifafal 53103* Web Browsing 303 i 
4f-~l$'Dl<: 41^315 (Computer Virus) : 5H$'G|<1 *5|$315 ,45 csjjitR 31 
3r3(QMi'»lci f%15 (Self Executed), 5(3F31 (Self Extracted) 8 %f? 5*413f5. 
(Self Replicated) 403 l 45 G1W13 fa^ flO^I 353 413 31 4 H®T>IM 3 CPU 3 *$?- 
45‘1 4w 4(*4$l>t?ic<i> 5I5I8 |R<p, 41510314 43( *13141134 4Rt 4304 314 413 i 
o*s. 5t“|ft *SC5T (3*p1 $145^13 3143 fa fa? 

$33 : 5tg?5( ^05j f35K$«.iii033 ^ 3143 354 : 
b. 313415 91$ ^13 413 I 

y <->il'pc*T>ic^<t 5 i 3 ic*u 4 iwic<^ 41 C 5 5 ifl 03 * 5 rfa ctto 41035 "3113 413 1 

08 . 3144R1 034 43 0513 faHlRtifl *35103? 210315% Insulin-43 45103 0513 034 53? 
$53 : feUlPii * 4’ -43 48IC3 3155131 034 53 l 4C31«t% Insulin-43 44103 308 1 * * * 
90310313 lf334 (305 %3 5l3IC<lli>3 31 4g^U 034 53 I 

ext. 44 5H4atl« 1lf33 33? 530503 C3Pt? Lactometer fa? 

^33 : 4°C 4101513113 31% 345 530503 <3Pl l Lactometer 5131- ^33 fa33i5T fafl34 33 l 

o5. WHO-43 505 ’15 ^3CT3 45301131 5141 44? 5 l 4 l fafa» 4fal %f*R ifagtCJ 

fa 33013 ^45 3C3 4HC5? 

: WHO-43 431 505, *15 ^3013 45313131 513J1 50 C5f53«1 I 411 5 

5f443 3pJ C304 fa%fas 5'5I3T3 553 4% 51$-3l3(l|5 41 0531 403 I 3*05 
31350053 4113141 030$ 313 I %51%R3 504, (513115.4 411513JI 030$ 3R3313 40 s ! C53 5 
403013 W5 113H 334 105 5^153 11% §441 030$ 3103 I 44103 4115141 31405 5fnSt 
800 3503 4^1^641 55103013 53 334 103 , jfl% %l§ 5t5 H%5 ^03 3103 I 
ol. 03f4515 5lf3413 4035 04? 44 4lf3C3 fa5 1%35 f335 H53 431 53? 

®<33 : ibr&br 5105 CH5J1043 fassj^t 51315ff3 03(4315 I filfa 353 <f 

f5 f35 1(303*1 %I5 f505C3 1155 431 53 I 


jj*(55t3R 


S)0 < J»1<1 V 5 (5(545 5T3T51 fasSR 'Q 4 ( 5 % 


^TOg?it ^qmT ) 

(03 0310*3 %fl» 10^3 %33 f35; 5R 5 X <t = bo) 

o> - 551 ^ 0*11 ^f**Wt 415 ^&5 ^11053 515 fa? 4fl> 403 53? 

$53 :55J^^W«M5^&5?15053315^(B%-> I 8 40?133 SW1 3I%1 45 ?«0511 403 1 

^T 3 (5||03l43f*1I ^04 ‘fa$l(5*t fa* ?4(3C4 515J3T 403? 

$(55 ; 4|(403'O^( 3fa ^04 'RjuIRm (4’ ^4%4 515131 3*03 I 

o >0 503 151 41^315 fa? 4fl> fa4tC3 5t3f(54 53? 

$yJ 3 : ^03151 5051 4<pfi> (513454 41^315 I b<t14 5105 114|fij4 3*051 2R1143 
((5^41^13 4113103) <3 ^5105 2155 ^03151 *l5ld> 431 53 I 3I31t 3*31 53 31^033 055 
TSJ4T503 4 031013 41^315 3?l(<ral3 3*03 I 134?(04 51^3 31 45J 031051 lS5T1lf( fillet 
0555 - 11351, 4I&4H (*T1lfS!, 5S13 5 >8 ^1-43 513105 41 5%3 10? I 

08 . WWW 431 RAM 43 ^jfalfafl l 

$53 : WWW— World Wide Web. 

RAM — Random Access Memory. 

0 ®. 41^(3 ’5541 4104 305? (%51 (Rock)fa? 

$53 : 411 3131 ’4541 : 04TC51 3$3 4115141 lk 314104 03 4TC13 2(031^5 53, ^104 
^3^3 4113131 4(541314113134^ 351 53 I 43 444 5051 J/K 
(*151 : (*151 (Rock) 5051 44 31 44l(34 1%i 1510^3 fljjl I 

ob. 053 5 C^fOl 0413 4fa4 11431 313? 

$53 : 05^04 51^©4 4f54 11431 313 430 C4J05 $13$l(34 4(54 11431 313 I 

01.33031 (NANO) 0$403l5fa 3504 fa ^413? 

$53 : 3J1031 213fa (3J103I 0B4O315fa 31 5^01 33031064) 131104 S^lfat* 1<103 
1%^t 4 (33511 3*313 fail! I 5131314 3T1031 2)<j(d» 453 53 41^1051 (303 4l'Sr 3*03 31 
^5134 44fi> 51413 boo 3J103l(5Bl3 0104 05(6 I 

*31031 2 J^% 3 ^5 1( 44 , 43 %JH1 2(#14 05f544l?3 131^333 0104 <543^%* (511% 
73° 5(0331 2J*jfe 1% 1 33031 2fgfa3 (5R4 5053- (351$ 3*1^3533 I 33031 2fg%3 
313513 f5(3*331%al3, ^053®%!, *lfe $5,113355 350403 ?3Jlf34 1%^? *51304 1103 I 

C ^^1 7(fb<l^l^ ^TR^rsnR ^0^8 ) 

(03 03*1031 ^15fl> 23*|3 $53 (304 503; 513 5 x <t = bo) 

°>. OMR fa? 4 %$ t>r C 33 0333 C505lf% 4134 ”3(44(1 53 51? 

^$7 ; OMR -43 <J*fal 5C®5 Optical Mark Reader. OMR *510513 2ff43*5033 
’113I03J 03*1031 (%304 5fa403 45 413 (5^4051 11^403 3*( s 1$5I304W1313 I 
^^$^1033 ^(404 351 53 Read Only Memory 31 ROM l 4 C503lf3 41031 

53 31 I 40® 5(3fa4 401J3 03*1031 5(01133, lf3333 31 *#4^1 3*31 313 31 I 


faRt'4 3 T -JntfRM ft'SJH <3 ■Sfgfft »!*n»}i.j 

o*. E-commerce tat® ft 'jatta? aRlt ^?PR 1 

: t-^tffa- 4 a sj^Ria Electronic Commerce l 41 >t atat taliatatSa 'SlT*fnru 
<pH 5 'CIwsi >iI$Jc*jj ajaaifta> «W<i 4 *vi aRsiaata aaife i 4 aaifet® tcaa* 3 R<P 
aitwa atajta cap®t 'Q Rtapwta "STctrr caataa « awja wnrfla-sjiiH aw aa i e- 

commerce atataa® o spta 1 a«tt- i. Rortt-a J> <PHfe$aia (B 2 C) t-anjR; 
Rstci-'i 5 R«tw*i (B 2 B) t-assiR; «. <Hfst$HI 4 £> anfo^aia (C 2 Q t-asaR 1 
o®.‘C*ag*’ ft?fttftaRR| 3 attftfttaaataRr^ l 

$®a : caafa? atat ataifeas catattatwa 4asR ataSia 'Gtaaaitt 1 4 fi> *008 attaa 
WtfaiR Wta* aiifll WF <t»W I Caajt^a 3 |fe& 1 '®t acaa aft aj® 133 t*f 1 
RnfU st^Bta atl> tf 9 R $t*ll- Google, Yahoo, Bing l 
°8.$RtVaat®ft^atta? ^ata’ '’fts* aat aa? 

®sa : sm w* app aataa 'aaaita istRia at 'staaaitB 1 ®jaaita Raaft ‘'Staaa-M 
*H»fS cstta aHta it feta*t it^t swa aiaata astaa i *F#a caR ‘gn’ atg 
a*taa RtRa caatawsr 1 4?aa t®ra Stfaataa *3*1’ aRR Rwaj 4a* ftat gtfrt 
Rmw? amia aw wa* astaa 4a* spna ®tafsta a?ta c®itaa 1 4 astaw wta; 
3R°-4a aat aa 1 

RR aw wft astaa ®ttas 3*fta aat aa 1 sataat sifeRa® 'sum < 3 tnaaftt& asat 5 ^ ; 
^5 astaa ®na araataastftat caatta wttaa a^ai asat® aTtaa 1 

<xt. ‘fts'aitPr (VoiPMw t'Rw ft? ’www 4 a aiatra aarf® Rrft 1 

®^a : VoIP : VoIP- 4 a ’fRa 5 Wt : Voice over Internet Protocol 1 VoIP aw C$6l 

catosaft, cw- taJiatHoia atajta cBPiwh a*a 'aiaia-stata a*tta Rea? *rafe 1 
ajaaja *re 1 ® : sfta® cBRttattaa atajta snaat caaa wat 3*^5 *nR c®aR 4? 
srg% w asca aH^ra Rea ><rs ot»i caea anj cart asn a^a ara 1 <iK® *m 
shtpp a^t ’ir? 1 «ii5P5t anai, Ri>nfa^a( fae%a « c®i? $a>raaw VoIP -21^ ap^ta 

ob. *ajwRmpt asRb#’ caa < ttf^ 5 f^^ar?' j w^e , taTNiT : a?R 1 

^sa : ’ara arj aiftas asptjptj ti^wa aRwB srw tiRca 'Stija^a 1 ajwftar- 
aaa ai^ aa, >itR ^aR ^ara ai^ 1 >[®at^ air«if>iaiwa ai^nU at aiwRt ir-. 
ai^wU < ’fiRca'5tga%!t^iv[te,<uRr5^t^® aa*tl 1 

ot.a^ega stRwtm R«feta ataa apt fo? Umnffa’ f%? >aa ara Rrft 1 
5 'Q'S : sifaatw R^feaa ataa ata ta»iwiPii»ia 1 

j}H«r 4 i« : ca aea? ataKaj fa^ siaic^t Rs R«aca ^ fa»ca 'swat R®aca 
Rs R'bca a<iraa a^at ata, asieajjpratfia aat ?a 1 

Smasfia-'iia aw : as. at® fascaa aiRas ^e, sni^ca atRa fascaa atg wR 6 
states ’iRtw aca 1 a. sjfaa fascaa wg wR>?. stawea ^tg fascaa wfaa siaies 
aRaa aw 1 


itcaraaW faRt'iPt ’wtaw Rwr « i<?<? 




oV c*tt*irSa»t ft? atcaw < 4 ? a*Rt Ra 1 

; c a i we^ a q 4a aaeaa aftstrUa otaR 1 at catcaa fat% at ca®t caaegw < it , aat 
?na 4avaa -sjt^ta ac» ”tfaaift$ ^a 1 

sit%sfa ca«T caagcaa 4R 4 asR ^'sjia-ua ^ 5 ’ttaR 1 4 ^*irr caa^wa 
?i*fl Rea aw ’tati^a csstm aw atw 4at ata amt asna atea 1 4^51'a 
cat we^a ^ 4aR ®a*R Raplta aRftSa, cSacaa ^aeaia 4ai carw^a *iaic^ 
ftstfaeaa ?®ta , t?ejta c t aRa 1 


c*pra ^iioti <?«src^rrg^in 3 TOaa^Dm^ asRt^t, aaa, *RpaatPt, aiRa aita, ^aRa 
TjiPf ^fp^R aw 1 altet aRfts caiwc^apta wai awHift afl? ■ p tra 1 


C ^gfj R^rft ^1^1^ ^o ^>8 ) 

(ca caiwi %>R sKjja S^oa Rc® ^a) 

oi. «w ^t? 4 fl> can atm »ttw? 

®^a : «*| 9 t ^t?tt 4 aR Taisia at^ 1 sjf^ta fai^ "?tw Web Page- 4 a ftna 
wt«ta a^afta ssne? 1 4 Web Page-a^ts aeaes faftg aaj 4 a^ cast 1 casteat 
<H$)aa i 3 la ■ac^ ®rHt asa aa ca, casta faacaa wat <3R%a castata castata wat 
ants 1 Google 3Wi 4 aa 4 aR at^ ?fsa at aia^taaifta *w wca wta fitcat®?% 
RaaR caaaca caa 1 

o*. 'ait *m®- 4 a ®«taa « aistiaeHwatfl sjfttta cataR? 

®^a : ant *ps 5iw 4a*R Ujiacat <sH® 5 ia 1 4 a ^staas <3 aiwtawtwasift siftfeta 
^?n antvpi 1 ssntvfsi >nt antait® arnica ws ^oio atwa 4%a 1 

o«.’sait’Ptt : #l? 

tS^a : 4R 4asR waSta 'saitacaa 1 ata atticai cafe's ' 3 ca® ajatia asca 
castcat tc«iaiSRas feo i tcaa atajea ®as afeaws taJiacat aia^taa? asftfeRcaa 
wtasta 4faai ca 6 < 3 attft a?5® aca <feBt 4 Na stata wat ata 1 

°8. 'a^tRa* aac® ^ caratta? 

^a : ^fiRas ^5 aac® catana 'ii'fiRa* at ?wa ^sitca ^atRw atai 1 wfiRw 
Btataia ats fe c ®t casaa %t aaa cacas a^aa ^.ataa « ata c®tat ’Rs aa aataa 
cs&t ataaFtaa ata?t atac^ 1 'sr'ttRas atat tnataitaa spia 4a^ stata ’•fet aa 
aataa atataRas aaR ataxia catas Ra® atast 1 

°fr- waraatft^t? 

^sa : ca aasa c®t® aiRttas 05 ata atat a^jRtta stasia asat ata, Ras RtRc*ta 
'®iwwfa aa at ®itaat® c®ata atRt ata 1 

^a.^sfe, astw, aft, aaa, ®taai3tt t®iiR cwta aiRta ^auBta 1 





R'eAM >9 

<yb. CS^faRFSt ft C^RW 

&SR : CRRCRt CSTl®T CRPP C®Stf$R RMf Rt Rft| iR^faptR *I(>RIC* CSSifaRTO RP1 I 
Oi'St&R CRM '5 JMRs|, fRBl <3 *M RtCR 1®R RRCRR *tf#tl# #11 fR*fRR RSCR I R«P1 
u£Ht OeCS ^WJWJ «Tg®R CRtC®! RMfaf# ^R | CRRR — C#>RIR R|$ C®®tfaRl oi * * * 5 * S|$CRR 
*pt*i RIP*! 'tlCT v llii<il'2'« s.w ^•»ilii #1*1® RR i 
C®^f3RTO ^ifi^lcRR 'Sr*iJ CR W ^)<R)5J <SRI RR 'AW RM CR-'KR*! I 

os. >4R?. cD^O'sd^Rs ^rMC^ 'atlWIbll <MH I 

®3R : : •xftSR RPR1 URIRRS RTOTOlfa I mgcRR *RMRflfR AIDS (Acquired 

Immune Deficiency Syndrome)-^ RRRR RCM HTV I bfcb-b RTiM R^siRR AIDS 
cri*D *tRro ®Rt rr i rwrcrcr ^b'Sii^Rj 5Tss2Prc e t? »r<fra rcm , 
AIDS CRRCRI WT$ earn RR l AIDS ^mZFT® Rjfo ®lf® RRC3r$ ®RJMJ CRICR 
(CW- fH$WlfRRI, RTR, ®!r!rR| $5Jlft) 5[RFra RR 4Rt C^ICRT fbfWllPi? 4 crm 
'SIC*! I RR Rt, VW CR1#I iu«p»i|ui #J*tf® a^i i 

^X&'sd^rs : HTV (Human Immunodeficiency Virus) RGR *4® RRCRR CRQal 
'ofolW, RT tRf^ R>CR«*fi> $MPR R1RRWCR 3CR*f ®CR CRM #5PRTR ’JFTOCR 5 ’MJ'fe’f 
f#t R5pJ CRR I RIRTRR «|?RMRTft RjfaRJ RPPR RWJPR, MMIRCRR RtRJCR, 

^ CRiR fR«TCRR RTRTCR ^ CRM ^5RI l 

otr. #PWC»T 1% f% ®R RJ®Sf MPT fWRR RTC* ? 

$'CHi : CRRR *1TM ^JC&R '■ilWR *iM>lu <T$ ®R"t '3||ufi>c<l RIP*! 'iRv RIRRSiPlR ®M ?|fRi 
®CR <?MR MMC<P S|R RJ$R MM RPT | 

R#T ®$-®IRn$5 (C0 2 ), CjFICRT <3WCRT R#T (CFC), frWR (CH 4 ), R$gM ®T3|fe 
(NjO) <5 'sttrar mm Sir rj$r sjsir ^ ®rj Rift i <pr£t ®t5 -^ri i 3® (C0 2 ) 
8<>%, %«R (CHj) iv%, ri^Sr (n 2 0) ^%, o^icrt gficri r#i (cfo 

i8% 'Q 'SRJRI , *tTT 3 T ^ RSCR i 

( (?imi^m c^ii?<)^h ) 

(CT GPTPfl ^IbfC ■2KJJR 5<3 h t®T*p) 
oi. RI^CRR ^'atlPi-q* RIR 1% ijR ’•fftal <SiifD S.l'!? ^Ice.? 

^5R : l^wlPi'p RR Homo Sapiens ^JR° RRCRR "l3lw CMI? ^.O'bfS RR5 i 

o^. ®C^I'fl»KI«, 4Rt CRSTR R1 Rlft»W4CHfl RR f^Tfl I 

^5R : RCPRlfRRR <3 RlRsMR^CWR RR PRI 5J*It : 


'Nll^RlR 

'StlfRRM^ 



f*' , 

^MCJC® cRICR*1 (bb^, >^PSR) 

CR51RR3 

fe. RT#t (bbnbb, ^PR@) 


^jwjsRIRI^ «jC*P'*iR" J l RPl'^PT 7 TT*d^H 'O 2|*(I^ 

oO. #CRR C#ftj w R5CR CRRfll? 

^5R : #CRR Wife RRR R^CR C2R1RTCTR 1 R1R OTiRICTR *lUre 3R 

fel RI RS^ng f%5 (fepra RPIRRrs ®*1RR ^C®fl DNA) I felRR RIRIR 
^RTRT CRCR5 #CRR fR^ GRR- CRC5R R1RRR, RRT5R, R?, fiR ^5# 5f31R- 
5fgf%pS ‘‘itRRlf^S RR | 

0 g fllPTRI 5«lR'® Rc^fl RRC5CR crrir hr t%? 

®a? : Rlf*nn R^ ®4lfi« fRPSR RRCKR *lf#tl^ CRRIR RR FOAB (Father of All Bombs) 
Rt ^R3 R 5 ^ MOAB (Mother of All Bombs) CRRlf^R C5CR TOOR CRfR *#»n# i 
o^, *flR RRW #>*F5 RC»T <5R RBF5R 1% RCR? 

®^R : *nfR RRR RRGF #‘F5 RR !5RR 4R RT?F5R CRP? RlR I CRRT CRCf, ii *£IRsrs 
RIR^CRR v ||Ir o° CR. ^5T*RI3IR RRT5CRR RRCtp *rtR e f'$ RR i iR^jjl v5R RICR 5 I 

ob. C^TCRT R^R RTC^ff^ WFf ft*fCR C^R ^(Hr RRIRJ f%5 RR? 

®i5R : GPICRI R?R RTC#FRS '0R S ^ R?IP5 5RR1R5CRR CRRCRT SRN RJR ^IRIR (Rf5 
R^5 fRUCRI 5R I 4°C 'SSWMIR *flfRR RR^ RRCbCR CRf*t RPT *llfRCR5 2RI*I R^ 
%RCR RRIRR I 
1 R^R <jet*! 

4°C WRMIR RRRIR'iH RlfRR 'S'SfR 
o«t. «|«k<t (!>•<? CRM R“*tc¥ CR RR CRff> f%? 

^SR : !5tRlCRf^RS CRM RMC^ CR '$Rjfi> ’TO RR !5l RPR- fbfR RI SlU RflftR R1RIR 
CRf*t CRW i5IRTCR^R5 CRMRR I 

oi - ^ C^IR RJMf^OT^CRRtf^JRRIC^^RPS RTRICRJ^iPCR? 

^R : RfRJCSR *UM IRC® ®fCR RI 1%^ ' a t*t)CR > ^“IC'S RI4JR) ^CR I 

R. C^R^ R»TP5 1% ^JRITR? 

^R : CRM?[R5 RCM ^g|RCRClJ RMlfetRs R«TC# #3Ml^t 4R5 CR^GRT# I 4R 
^ftRTCR tjCR sfiRq Rf-RIRiR, *lf#TR-*lfR^R fotRT ^n*!R®fRPrR RTCR WSf 
<?IMtCRM RSRt RJR i !5|Rp51 ^(RCRI RfCRR RICR R^R ^CR #IRR <3 R$F$? RRR 

^ RMI, R^R Rf -^jcSf Rt'ORI, iRfe^ CR^GRTC# RIW RTO, RTRlfeR 5 
^rt3PCR ^teKPM R5R1R RIRs RrR&R RtRIR I 

n - ^ RRCRR R*tT C5% CRTMR RTR^? 

* *** : 4^1 ^ferRUl? (Aedes aegypti) RM C®^ CRICTR RIRR 5 1 4 RMR 
REM, iSraT ’ITRBM® IwtRR CR*TIR RI^RCR 5 RM®TR I 


iCb- -g(C3*15**T (5f*14*T PbaaH 'G 


213 *i5t«jr-i 


3. £315 £315 3T%5 *(fa%3 fa5-5lfa 5515 55? 

$35 : 5h 4lt> 'S £5C%5 <3fa%3 f55-5ifai ’'raft 55 1 
®. 5fa5 £$Plfa*t5 £503 £5 TFi^s 5f*I £55 55 315 515 ft 1 * ? 

$35 : 5(®5 £5!*l(3*W £503 3(335 0151 5% £55 55 I 
5. 34fc4» l fa £551 50*0050*15 £315 30*1 fc03 >aiR>4»5 3(.<u.5? 

$35 ;3¥&3Flfs £551 510*11050*15 541310 (505 , ai(34»4 3C5C^ I 
5, £315 5M5 35055 550505 C5H? 

$35 : *11*1 410*115 35*to’4i 550605 £5f»t I 
3. 5T?p 4415 $*11415 fa? 

$35 : 5l\p 2J4T4 $*(1515 5001 41$d|10®4 I 51^03 4br.o5% il$ujl(.«M 4103 I 
3. C5 ftC"*H5C45 514J05 55)fa0 ^f& 504^*1 315 415 fa? 

$35 : (50 5JR-45 514J05 55jfa{[ ^f$ 505%1 I 
4s. fa*11$ (NIPAH) £315 45045 £510? 

$35 : f5*0$ 31$5l4'St(43 £510 I 4 £51005 5155 5001 41*p I 
$. &5 5I$4 $£¥& 41O01C5O45 440505 «5*35 3fa fa 504? 

$35 : (s)4 5J$4 $030$5 30*1 5t?fllc*«,H5 few '®PlC5 4104 I 
i. (4005 £315 £00*1 4^43 ft$^5l4 413515 fa3J14$5 50505? 

$35 : '535RS *faf43 (5$fa515 ''113515 &aul«pU5 50505 I 

3. £31051 $-£4$4 CC-45 ^ fa? 

$35 : £31051 $ £5$04 'CC-45 ^ 5041 Carbon Copy. 

( firo wMsra wilt (asm ^o*8 

(C5 £31051 %fl> SK?|5 $33 f403 504; 5H 5 x <? = io) 

oh. fas(% ' 555 I £41315 SMI 5 C 35 fa 4lfal 351 55? 

$35 : fabPP 35g[ C515I15 ^41 f33f4 ($3'»IC5 405 3505 fa4t 'SI £41315®'*' 

5035 RK5l$f44 *lffal 5*51 55 I 450510 503 $$(5415 $*lf$(35 5J5 O^TPS f^sfc 5 
'S)5^t £4131 515 I 3150 (35(45 3|43|(53| 55 3404 503 $$(5515 <#51*1 33 51305 

05. f0C$ fa 3 513 4403 5<*fW5 £314 61*103 

$35 : 5j*PlC05 2J03I0&4 4504064 34?T5 61*103 4*11 55 51*1 1 31311* 

'5(5^|5 5155011515^1^155 515 (100- 150) mm *n555!*t5t 120 mm *1155 5t*t I 


jgaj ^rsnu^ •2JC*F 3 * 15* 3 T fiPl>iPT ^51515*1 ft'dAM 'O i(Jc?> 

^ ®551$5tC5t 5*105 £515*15? 

15^5 : S 5 * 5J$5 ^?n 31065 ?3f5 43f5 55, 515 0535 5155151 *551051 55 I 1*15 
^J$055 05305 «lf58 315 555 £35 5*05 51^05 £55 503 *H05 51 I 43$3I05 C0 2 
^5500*15 v3<pf5 305 1^105 5J1&03 C5C5 5(0513% 315 31$1%05 £505 'jl^flO^ 51^055 
^551055 $*1051^1 305 5105 I ft'Jf C0 2 ^15 *f%15 0.03% *55 £505 5|f5i £*10*I 
SJCT13C55 >5113153 315 'SllUfocil 51515 5^0*1 *|tsfft03 ^13153 310*15 5550^ £5 
i*|$5S5 SJ315 *1$05 31$ ®5 5J$5 $05$ I ©5 51$5 $050$5 351 %1 ’15500*11 


5051 — CO, COj, CFC, CH«, S0 2 , N 2 0 sfffe | 

og_ 5l$Pl5 1^ 5503 515^3 55? 

$35 : 51$$15 'iH^IU 3p p l$$15 oHfaii ififc 1$31$5, 3 RIoj) CT^^BIO^U 55J 1% 05$1 
<010^5 315 53051 C3W *105 5105, 31 %15 c t 305 I >i$ 2 |Qmi 1£3 51$15“ 505 I 
JJ3 £56'a5T^03 £5$'<3510% 5105 ^3 351 45^ 0S$1 *0103$ £5$'35l5^ £503 5RJ 

£5$'S510¥ 51$3 3515 5503 5T53j3 1$31$503 5*11 55 5I$$15 I 51$$15 5*3615 555 
(broadcast domain) £3 1*1553105 £30* £30*1 510$ i33f$ £5$'fl5l¥ 35055 3%1 5155 
53*1 f$3!$5 i& £5$'351^ 3^0*15 3*0 £3&3 5f»(6l5 *1503 iiJ50.SjQHII3l3 3503 *005 I 


o«. *¥5 515105 1 *t035 £55 33? 

$35 : *13 43 51315 *lt'3 > I 5^5 3**10 5 15 W ^8 1 *lf3 'siRI^j 3 f^Fi '3(1*13 

5T5IC55 £335 <505 35*13105 *Wlf*13 505 3151055 3105 £*N 451 35055 3^3 
^18 305 1 51515 ’50j>! *13 6*06*1 3505 *005 3 31$ 515105 *1055 £55 1 ^P0 I 

ab. 316 ?3f$5 2(515 316151*1 fa? 

$35 : 316 50*11 fa^ 55055 5135 Pl(*1£3U>5 5?fej5 I 45 2J5R 316151*1 ?O®0 Si0 2 
3 51*[ I 3106 fiRsjj 55055 C5pf8) £555 — 5®, 3155155 3531, 31%1 $30f5 2151055 
*1031 403 5135 551^ (Ni, Co, Cr) £515 351 55 I 305 556 2(5153 Na >3 Ca- 

45 f*lf*IC3$ | 


(£5 £31051 %f$ 40JJ5 $35 %; 5H ^x4 = bo) 


°i. CNG « LPG45’ffa*tfa? 

: CNG : Compressed Natural Gas. 

LPG : Liquefied Petroleum Gas or. Liquid Pretroleum Gas. 

£315 *013 '515505055 5R1 43$5IW $*l3lft 45t,3*l3lft? £3151055 33 555 *(5 
'®1$15^t$55? 

: ^lfa0®055 43f$ 3*(0®5 5Pn 30®H (O3) 3 515505055 ^5J 43$5I£5 $*13lf « 
^*l3lf 1 51^(5130*15 $I0$15®0*1 35f$3 <303053055 4fa03F 4151055 351 3(335 
^ 4103 4f303S^ (Uv) 5ft| 2((3|553 £-031 305 >30^15 (O,) 0^5 305 I 
$105 £3051055 3 3$1 b3 (5(5$ *15 3t$15 ^(8 55 I 


ybo •2JW43 '4 f3l44 5 T RwH 'O 


^nj’^nuT- 


o«. <ul<etGfii«l 43?35T53t543 3531 4T«f5T f% f4*|3 I 

^55 : f355 'o&sR <3 <»l<q>u>(fl?il<i 3531 41'fel 5331 354t : 


<5T$3PT 

^jI^cCI3«I 

i. '51^313 535^1% I 45® 3l55Bl9I'S3, 
'JhW S 3# ftStjNW (35 1 

i. 3H555f331 3llf355lft3 1 45® 3feGiaiWi 
^515 G|3®&3P1 4155 1 

5. 5334 3ft3 551533 5®®33?*^f51 
35355 4153 1 

C^TOJ <^0$ 'IIW 1 

O. 4533(355551131 43^3 3155 31 ®1^ 
45® 551531 ^415 fell 5331 313 31 1 

0. (To v£jH<Srft^ ^ 

Own ^^5 1 


08. 4f*R445i3 'G f^iiniw 34c® 1% ^553? 

S'Sfl : 4f*H>l*n>ln (Apiculture) : f33St333® $4153 53t3lf$ 4f®4143 43? c4hlfa 

35 4?45 ^rhk f33H55 34t 33 4f435i45i3 3t ditaif? 4143 felt i 

(Pisiculture) : (5351333®; $4153 333J 313 'Wit TOI 4143, 0(1534 a 
3??n54 341 S3 PiPi^i«it)i<i 31 3331 etc fen t 

o <t. <tlVllfil 31313 1%? 

$53 : <iils.*itR 31313 5541 5('H$Gic3 45 33533 3?4ji43if® i 3?4n 

43if®5® 3I35j® ®(3 ^541 o 'G i 31533 sJc'aj^fUc'P 341 53 fe (Bit) l 3l*tlfc 

3?4It 45it®3 f$f% 554t ^ | 

Ofc. ICT s it 345® f5 ^5313? 

: ICT-43 Information and Communication Technology l ®4I a 

5314153T4 ss$9 (ICT) 3541 45 33533 4#tl5® 53I4I53I4 313^1 l 4$ CS < 4C<II4 I 53 I4 
^»PH$t>l<i C ! f5<j«l¥, 33 ! G'Q3It3, ®4J 3?3*>H, ®rf$ , G-1%fi5’G PicSji $5Jtf33 333511 
*1®® 433 45 3H3I, 313 313153 ^5sH «tj^5l<i«q>l5) *{3 i®4T 434. 

3?3 , 54, 33343 G (35*134 535® 4153 i 

' 5 Rjf355 IT-43 <£f?S4 Information Technology l 5H$5f3 (5?31 C$faC3MI53!4 
313)533 3RJ53I ®4I 3 ?<hH, 434-©334, ®4I SjffelRRW ?Vs)|R <p|osw 6HJ «y<)5)'J 
54jsfg(%; (it) 354 i 

( <M<Pl<l*fRt 'Q (?T^) ^ob8 

Oi. $3 5f$®f $555§3 3RT 5513 4113 3lft? 

$93 : % 3I$3 $5>Kl< ^31 31§t 41!3059t 5541— CO. COj, CFC, CH,, SO* N 2 0 4ff® l 

o^. wh c4k*n <iPFfi> Pk*to UT 9 f ? 

^3? : ft<H> S*c°ll *l4wi i <lf$%C5 2tf$ TOI fffit i 


R**h <3 




qq C^R ^lt*tJCT "ICT? *lf^ R3 CBhC 3 C3Pt? 
i53?t : 1 1Rt3 *lfe 5 T3C6C3 C3f*t "SlttllCT I 


■2JC*J‘>t<*R f^fRiPT RTMBt*t fiWH G i'bi 


oS. VOIP 43 1 J i l3i v l f^? 

: VODP-43 Voice Over Internet Protocol I ^13t?tB ^WMfe 43” v 
5jlP6ftfe3I '5UlfgC3^R 313513 3513 »C33, C56t 43^ fefeG 55tRH-SFfR 3313 3^f5C3 
VOIP cWoiHfet 3t«1 i 


o4. SMS’S MMS 3*tU5 ^3H3? 

I&53 : SMS 43 < jl3i < 1 — Short Message Service. 43 3T3ICT ©5 C&3J6 ’llilwl 313 l 
MMS 43 < J^S 9 t — Multimedia Messaging Service. 43 3T3TC3 ?f3, *W, 

<J3T? $®Jlf3 , 3lif!173 313 I C3I3I^«1 C3C35 3lPDPifi3l ^C-G-G olvjl^G’ C3 C3IC3I 
3f^t *llilcHM e?*!) 43sf& 3ll | i J f ^' 9 ft3 I 
o4>. 2JMS R3tl?t3 y>l5l (.41*1 f%? 

<5^3 : aqsfec® SIW 33CK3 »lf C3R 51?n 5®C3ft3W I 5®MPt3ICT3 3^1 31353 

SlftWICGM # 235 n 431 238 tj I 
92 92 

o<l.^*t1%? 

^^3 : sfl?,' 0 ! 43>1G 1®’4fS| 1^1*1 C33T 43° 5 PFG'33T13 '5|)lI?lt3>*H I 4^ C3313 3t3IC3 
31351335^31 $5|3WCG ^ 5C3 33^1133 RtW '5C3’!, 1%fe<3 43? ^^3 3t^ 
3T3TC3 C3MI13W 3*3W 3113 I 5000 RIC^I C®331C<6l 3f35t, 'SiR^ tlpSl 43? '^51R3 
Pt3»ll3 C®3$3 31^*1 filfeil 3®C33 I 

obr. ‘U3>\o|<n’ *W3I3t 45? 

’oiMt®! C3IRI *v t M 3 35131 33 I 4f^ 435fG 45 l 43 313 04* l S3F 
45^ 05133TT® <J^135ir*f 03555131 43? 3WT3 3f%3T3Tl?n 333^131 31C3 *rf3fF5 I 
°R*uq<i 31J51 ^<>1^*1 3C3 313^ 3(1331 4C3 313 55131 3 3^4 3f3 I 

ok - ^4335353 ^3 313 1%? 

^33 : 35#5iRH t3433?35 4^33 3R R?^t «f5 i 331 : IBRD. IDA, IFC. ICSID. 
MIGA I WJWJ IBRD 4fef^$ 53 iS>88 31C3 I C3Gl 03355 f343Il^ 311R < lf3fR5 
l ^3E33 3301413 333C3 3'oilH f3?3Il?^ 4 K 1 3^s 5Pts IBRD (International 
Bank for Reconstruction and Development)-^ 5541 f343Jt?5353 ^1 313 I 


^o. 


^^5313543 ^33 (R*! CR3fl>? 

: ORjvspi f355|3 ^533 C34 3lPf3l I 43 OJ13553 3*f f%54li35l3 I 


f^Tv£PT 733133 faaam 'a afgfe 33131* 

( f*t?( 3?FlM 3.0^8 

(53 53*1531 *hsfl5 215^3 $53 fafl; 313 * x <t = >o) 

o>. $35*15*3 31*1133 4*11313 fa fa? 

$s? : $35*15*3 5313133 4*irni3'®5*n ^wt- « fift *wi«#raisi 35353 $, r* 

*n$5i3, i frnifo , C3ife 3t3 31 1 3 51( 3 3, m fiwr^n ftSPiiist, cww, f*t*ti3C3% 
4C35T, \53*1 *ui3ifa3, *nfa55 *n(3 ^JlfW I 

o*. ^-V33 3fa *lfafl5*t3 3lf*lfa35 5*533 313 fa? 

$g^t ; 3% *(f33T5*13 *Vim* 5*5*13 313 (335*13 C’F’I l ><&0<f 3T5 5 ! 

4153(33* 1 3 ^-^»*>p#«(t«Hi ft. 4*P. (?fa*I3 4 33$ 41(3*13 *K33 l 4 5*53 > 53W >o 
*l4ii ^(335^*13 'Signal 331 313 I 

OO.ftftftfa? 

$53 : fafefa (PDP)-43 *C ! fai*t 5531— Packet Data Protocol, 31 'SMfaf'l- 
GPRS/HSDPA 5?$'<33153( 3PRj55 5? I 

08. 3TC.3I53C13 JW RnlRl'a ®*t f*tW3 313 fa? 

$33 ; 4*lTlf*l351 *1. 3lf*l31 533533 a^t33fl?l >S> C35$33 ^ootr 3M53C*I 5331 

2J33 %nfa® 50 f*t*53 313 3531 4R31 (<THJ| ft*5) l 

o(l. 5^13 2J35* 313 3W3J 331 33 'Q t^*t? 

$53 : W m& 313 313 (33*3 33) 331 33 l 35133 4ft|5B)533 3T3M 4 ■SJ553 
*113305313355 *15$ 5355 I 
d). 33fal53 35t5053t 3)1*11(31 ^T155? 

$53 : 33I35TC1 53*1$ 53*1$ 33*3, ^13531 43?. (3*113 3t w tfB (353 C5Jlfa33«^Tl CT 
33^ 35355 'S^ftfMlfa 31 33*3 *?3«, 353 1 3513515*1 43?3J 3J13lf31 35355 I 

03. ^jftfla 3t?3353 5313 gR> 3)13 335553 53f“l *lfiUM 35355? 

$53 : v^j5&3 513*115*1 53*3 3^3 53 31^3 550333 4155 35153* 353 31^303 1 3(fWPi3 
3«|3'a>l 2113 >0,000 fac*tlfa5l3 i 315303 f3f%*J 3Tt533 (3353 3f$*5 i fa?*, ®* 
31^3 335653 53f*t *1(3315*1 35355 3lt0?15®!3 (3tr.o^%) « 'Mfat'SR (^o.3>%) * 1 
'5II353W3 fa^5 C3C35 <3 ^5 3F1 'iWG3 ^.30 *1551?3 S3331 ^ 55^ 1 

obr.3C®3 (Modem) 1 *tC33 < 3*f3i'3 fa? 

$53 : 3U53 (Modem) ’•tCTS 3P11 Modulator and Demodulator. C3 

3>H®1? 1 C33 55I31E35 (fefa^M) CSl* I W I M3 551313 (iRl*13) >431 Cl»1*IWrW3 55131^ 
3sH®6lC33 551313 3i3tel3'0 3^C3 ^lW 3C3 3CS3 1 







filC3 ! 3T3 , 53 fafa>4PT 531313*1 fasaPT 'Q afg(^ i'ij'O 



(C3 


C4IHI 2IC33 $53 (33; 5SJR ^ X (t = > 0 ) 


o> R<^T335 3CS3 5313 fa? 

" 5^5 ; |fs|3>”l fate 53133 313 (33WW3 1 CW31 CPUS 4C3 pRwlfilGkra 331 ^3 I 


o ^ '313133 3RC33 C3t3 CTlt ^3 5^31 3J5? 31>PP? 

®g?j ; 0135313 5313133 '3RC33 C3C5 CTlS ^o> 5 J^3t ^ 31C35 1 0IC33 3t;3J ^553 ^I^H> 
fjf^n3 5’fS 5 ®3l^ (?S(*13 I 
^ (^pt 3TC?3 *11551 C317P 3T3W3IT3? 

$53 : 3133ff5 3TC53 *1M1 C3t^ 315 ^J13 l 


08. 553lfa fa ^I3t3 5^ft 33? 

$53 : 3T353TO 2J5« 3 fa' 3 w l^ 3 T 33 31 ^ 1 C 3133 3 J 3 , C 3 1 lfa 3 55^ fa^ 

7 )f 5]§35 G& 3 C 3 5 !^p >st 33 >ff 531333 31 $ 1 ft*l 5 SH 3 C 3 313 I 4 C 3 ^ 3 lf 3 3 ER I 5 Si 4 te, 
Tpift 5 sjf $3 ^pi«t 3^ 535 ® 3 ^ 5»3 55 m? 3 Pl 3 31 35*33 1 53^0 3 ^ 55 ^^ 11)3 
55 )jp,*ni ^3 WIG > 433 ^ 3 P$ * 11 C 3 I 

o<t. '^l 5SfTC3T3 3fa 2lfa C3WC5 W 31^51? 

453 : ^rf3 5SHTO 3fa 2li% C3C35C® >,(r5,^br>. 31^*1 (2(13) I Ifilfa 43SI3 >4 3fat33 
C3W<S> ^,c!>Jt>,3^^,8(?tr (§513 43^ faC3lf3&I3 435C3 0) 3%33 2H3 f%3 fat?llfitJl3 l] 

oSj. F5c«m 3fal C^? 

453 : 35^313 33W3 551^35 331^S3'&IC33 53fel^ faSBl^l 35*13 3fa??l I fal3 
f3s(333 (Black Hole) 5353P13 f333 <3 33lf3533 3*371133 %3 353331 3535^3 1 
i^b-d 3(c( C3535 1%l3 5J315313I C31?3 (3$sR C3I53 413115 33 I (3533 *l3i(ioW> 
35fat44l53 ^13 35333135^ 1*lf*f33i 35533 1 5513 3^ 35HR3 3^5 ?fc>s>l3 (A Brief 
History of Time) < j(^ft (33IT® 1 
°3.3^ s *t4$TRra C333f^ 53^? 

453 : ^fal45| 3 fa55I3 5 2J5gfa3 55 ^ 21 ^ 4lfafl3 l 4(6 C2HSH533 53151531 2|35 
'531-4*115 %13-f35333 ^53 1 55C3 4^3 fasf? ^3iiT5I 53^ I 4(5 S^pfla 205 
^t3313 3R35 5 3TO31335 1 



0^13*1 f*W <l s >13 i '0| ^.0^8 


3 


((71 C4»iwi fe; TO ^ x a = > 0 ) 

oi - ^953=3 35§(3«T 31*11 -?3 5*13 33 fa53? 

^ : R3553 5f§R>g[ 1^!foi<} tpiUnlfiSH 3 1 3 3 5 33 373^5 ^3 1 

^ ^ 1 lftC33 C3513 551?533 5313? 

1 <3135 3f(533 3fe533 43 sR> 5313 I 3%33 535(531 33%55 ?R5 5333k 33i 353 

I (3H353 3*53 30533 "^1 *P(8 3555 3153 I 




b>b8 '5fftfnr c t Rwh 'Q spgf^ 




ao.'g^^ffctWTOlft? 

$>q^ : Tsunami "*T*r i *3j* <^3 ^R° RtfiT wf fl&S i >fS3l* 'ST^f 

TOW* 0& i WT WR 5 TfSRi TOR R ft*TO ci>St*R ^ TO TO 

^sjr 5 <c°i ^pnft i *jHiPi ^Ifef *iMyM ^*i&*ic*t cst> ^U5 to^to 

^froTO, ^rc3#tf^ ^fjjrwte, <3 •iteisrhiftw ^r5^t ?\5jrft 1 

08. flfCw ?fta? 

^53 : v£R5 = o&.o^ Sfia 1 

otf. 1 jg^f TOtt! « TO ^S»l TOfTO ft'CTOW ^5? 

: %5 ^iUM * 3 £j^ *R*t = boooo 
TO ^33 TOOT = frfrfrfc 

fcnw = b 

ob. <ri-H®tiM C^HfiJ C 5 ^? 

$33 : Computer TO 5 Tt 43fi> *NHWtl 3! ftHWftl 33 I Jf^lRbOS fi^WWM)^- 
^IW ^iftfftoTR ^I'S? <MW < 1l<3C a i'0 W! Ret^r c^IWl gft fiwwl C*T? i 

o<*. www to <j1to 1ft? 

$33 : WWW- TO <£fTO World Wide Web I ^f$3!\ WWW ftfe 

CTOW TOT *!3’° 9 t3R 5 TOOTTONT Web page I WWW TO ^F?l 

TO bfctrfc TO! CERN-^J I 

(^1$^, %rT^ ^ c M?ra ^lylH <3 *if&<! (^l^fDy) ^o^8 

(C3 OWi/il -sicjp $33 fftt; TO ^x(t = bo) 

ob. RTTOR HftdJIWH fft'JSfR Wfl>3 $4ft®! ^fft "TO? 

$33 : 3!$? N 2 3@*fFa 'Q ^f$3 TO! 3FJ? 0 2 TO TO! fa*! (2fl3 3ooo°C v&MHWR » 
^ftSfCBtCHU TOlfSJt® *#f3 TO I TO TO ^&3 *tTfa TOI f^l HN0 3 & *#!*> TO i 
^ HNO 3 (hI^Gj^ Wfifa ^W^lsi *13$ CTO3 ^ (CaO) <3 CaC0 3 TO ^TTW fa*! 

53 % toc 6 ! (no 3> 2 *rfftns to 1 4 TO®f 3!fi>3 tow to to to* 3#a $#£! 

1 vfj^p5T>s f^roftro wrfhi (^, 1 *n, otott Pt^'c? TOfT- 
Pwroil^ TO^tsfen ^rg ^ttoR n 2 54<?^i <>w i 

o^. %LAm w CTO TORT ^ilWJ ^Hf^t C^ $TO* ^fj (OT^f? 

: ^TOfratfSr TOf^$ ^ ^t ’ZTO^T TO*J TOTO ij*fj <&& 

I 'SIIWM <^TOTO^I 1 

00 . C^H R)UlPlc*i^ ^*61 W ^Ivs^HI CTO TO? TOsft? CTOTO TO Ppjp I 

A-TO ^b|C< TOTOT CTO TO I ^I^TOIvS TO 5 ^ <ul^cCR^I«rRvs> C^ 
Vt Salmonella Typhy TOR 5 TO^CSRto ^T*vfl»^C fc 1 TO I 


RPnipFf TO^RT^ 1TO5H ^8 5fgf^ b v b<? 
Q S CXfTO <p^IW TO! v*fv^|v*|fv^ TOTO TO^t't 1%? 

$33 • (jsjto ^!c<i fro ^nroc 5 ? ^ifec?i ^iiR<3 toi to i ^ 

4p nfR?r c^n?p (boo°c) M Pr 5 vst^roro i g^i c^ gsjto 

<psfl3 ^nto b^o°c wi^rsnaiR S-^tc^Q jEichi to i ^Rr 5 csjto 

vst^oT^ RT^T TO 1 

oQ ^pr^**i l^ftTO ^TCTO *wft? C^lPPPii C^ 5 ^wc^i ? 

i ^fro 5 ® 9 ! R^ftro *\c$< toi to 5 !! - * PpronsTf^ 5 1 c<mwi chichi to ^ 5 
to to 1 ^nro^f im cjpft* b^^ m?\ c^Rftto ^rifrora 

I Penicillim notatum TOTO ^TO 5 GW 5 ^ v5nRTO 1 

o^. cTOTO5tM?t^2|TO <lf^ft 4 C^Rc*ii ? 

^IjMlRi TO®R ^5? TOST^ft f*Pf ^SfTO b^b TOTO b^ ^iSf 5 ! ^%^-b 
•i) 4>W <PWH I 

((R C4>ICH| ^5f5 5fC^p ^53 TO^; To ^ X (t = bo) 

oo.^P. Internet-^ ww-^I f%? ®$RP^-<ro fijP)A|v*R TO! f^? 

5^ : Internet-^ TO^5 www-^ < J e Ri < 1 TO 5 !! World Wide Web 1 $$fi*Plsl- 
^ ^ifvb^l^! ^!TO WP!t® 1 

W 'e ’tro *nf=fa toj c^nfK ^>i^ivop tor ctobit.^5 rto? 

: &T9! 8 ^tTO *TTO 45> flR ^TO‘ 9 TO^s ^5T5lfe CTOG5 TO^TI 

1 5f3fto ^f* ,0 TO rf f TOT! >iTO^ <9 tfTO c t 

4W ^$! TOJ 0 2 ^RTOC^ ^fS <^W I 

f t. CTO TO5 TOffTO *nf% TOW TO? TO 

TOrora^^cfr? 

: ^#R5 ^5 5jr^fe^5 TO 5 !! 1 7 !lTO c t^R boo°C R! ^bTOF 

^I^RIiTO <S HR ^fCS 1 W3 ^iRc^C^R W R1J5PT "TO^ ^ ^I^tTOT TO! TO I 

ft? CTO TO3R ^l^lC^lj C^IH! <^4 'Q ftfe TO! TO? 

: $HfaSc<$<! ^T! PRTO ftTO^TO TO?!, CTO!R ^f5pj ?5iR ^ito 11 ! 

^|? W}»| -TO 5 ! |R'S?C^<1 TO!FR TO! R! fee 5 ! ^5! OTTTt 3TI I RITO^IW 
^!TO! TOGS feoi ^S1 Or?!! 1 ?RTO^ (RftGiR 

CTOlC^^Q TO^S TO I 

^gfo 5 ^3R TOTOI ^if CTO^n ^ ^ <3 TO! TO I 

^-CS|^9T ft? CTOftC 5 ! C2|f^5 SMS-^R! tft? 

: t-CS&l TO 5 !! ?C«ljR^ C^TO TO i CTOfe 5 ! iSSfft© SMS-^R 

TO 5 !! Short Message Service I 


filCV^a'm fefeiPT mtaRH R'aaH <3 sfjfes 


ggwnn ^ 

5 . ■*i»r*t® cam c^a aa? Oncology R'iit’i C4H aataa car^a l&favii aa? 

: *m« cam ^a 'Stiwifewa arsica i fttoaitotwa ca mrnta fPfcata Q 
aarnia canaa ft>fi*,ai ^ai aa ®na* Oncology apt i >a fa®na <wi»ua iq 
IPP ata ^straw c.ai’Ik'm ft>r<Kai ami aa i 

a. man^a f®a ©ta^t fe fe? 

®sa : man<& 1®afP ©tagt aum- i. artSa, a. ^aa <3 ®. ata% 1 

( GPFW WfTOa ^-Wtt gfc## (^gf4^3jg|) ^o>8 

(ca ca>iwi 3tafP ®^a faa; am a x <t = io) 

oa. t*H ®tat^ 'oicH a^yfb'* aa? ^aacma -t >, ' i m ai3tt atmta acsa aia fe? 

■&ga : ca aam mSa matf i$a ®aa ^ta^t caca* m§a ^aa^ta ma®ca ymupWMw 
^ aia ca aam a45m < i t ii4 ®ic 9 t a°$lt>® aa 1 caaa- aa*F 1 ^sfa^cma awa arsi 
atma acaa aia faaPta cam 1 

oa. P^PtataP artsma ^® area arw® aa? www->aa ^am fe? 

&sa : p^iataP a^sma ivw* ana apw® aa, ®ca anmamca ^a areata w aa 
ic><>o am caca 5 1 www -<4? < y f fai 9 f awi- world wide Web. 

00 . alacaa i ja e t smH'o ■^'s spaa 's 1 % fe? 

Psa : <#?m «fw iwia® to sms i m- y at$ *jw; a. Ufa fW; «. aif5 « 8. *m . 

08 . fooiR»i A-'Jta T a®ta^fes ^jfP 'Paacrta aia fe’ja 1 

P^a : fPSifta A-^ia «i'oW'Bt(*f'o *jfP Paacrta aia awl - i. alwM cam >aat a. anaifa®' 

od. ®matana ®ta1P c^a o asca 1 ® Pcjpt ^Rj*a 1 

Pda : c^tto ajaataca 5 atat®na ®m ®ca 'Stmawia faf®*j cam frsla aan acacs 
>awa awj eiafP cam 0 atw® to cant ami : 


®t*iatana c$a 

^^5 

caatoa 

c 

a s naajgpP 

F 

camfea 

K 

(.aa^f5a 

Ra 


o'b. 3c.»i<pi£ic*jfPaf^? 

Psa : P<.«i<pu}i(.3fP^ aw »bi«roHi^lwn!tyii ac^tp iiiastP ^iton, an® ®t^afacsac ; ■ 
atana «iw»H» arja ?®fa fertaamesa Pma ®rj ^a>H) ai^a snam caat aa 1 ffitai 
Pmicsa ?®fa ’snaa* aia§ta Sma «a sfena 'srrn's ^a®na ^ aacaa «nmm 
aa, >iiw aca PcaasiSnsfPs. 1 





fafa^ja aTaraa f^ra -e vs?** 

yg gjf^H ^.0^8 

(ca canal *tef& sn^a ^sa taa; am a x <t = *o) 


oi -f^^taawimmatf^caat^atcaa? 

4 ^a : aiaaa^t acaa aiam ^fcaa ana^ ^ataai RPca* at 1 

0 * fScam ato « ^tnaa^reia <2ffai1% «aT ftan®? 

° $ga : fen fta ant ®cga amj «aai c#fe ^iR*icm oiic<n-ps?i*i<i Offti tour® 1 


cspnaf^naatai 'si^i'sif^ aa cam? 

’to? : caaia fro mfaa Paa^ m aito & ’fPw ^Ra aiana ®i 9 ®il$' m ^ 1 

0 8 ^tomatm 3 * ? aa afaaim^acaaatafata 1 

. ||^s«t aimas acaa aia laaPia c?a ^ai^fP alaaia^ acaa aia ca^atmai 1 

oa •5#i?qa aianai « '3^ aianai ■siaar|< waia caaa caaa sn^t? 

. ^epsrg an?nai ’Staasrt mala at? <aa^^c®a ^ii?iwi t>wia ctoi, c®i® 1 


ob. aiaawca f®Ptfaa 1 a->aa aro fa* 1 ^? 

l&ga : a na c are RsBifaa fa-^aa aw fee «iic < nlHi wi acat— 
l a!® aian® at ®i®t cw$i amn® fefeaa fe aiaiaj ana 1 

iL «!tr^i^amt,%?5a(mi^fe^a^a^aaiaRn^ 

• ui. art® cam a* 3 at. la^taa atf® ^na at^at, mt^tfa at asfe ^pta < 3 ^t c®na? a^t ^®ca 1 

os. ananaa caca aatataa ca^ff ftot fe? 

^5? : aimnacaa ^p^tfec® aatacaa ©a 5 * * 08 ^ 'aaR'^la 1 ^ aaa sji^tapma anata 
camta caa <4a° ^gfetm amt-smmt festa ana batata ana aa%® ^%sa 
ana 1 finfesa®^ atfea awta ^at ^ 'afewa aaaata ^ca litav at®m caca* aa^ 
<mtaa ana 1 ananaa festsnatisfea amSt caaa— anaataasj, ^mtfa 
aafc, cam atpcaa feata, cam, aaa. m P®nfafefrt we® ca feft afena 
aatia anai®ta 3 ?a ®t aataa esna^ ama 1 


( 3^^ fiW ^ 5 tf^f<g^ VtBIbSG 'S(Pi<t<l (C^) ^0^8 ^ 

(ca canat amfP snjja ^sa fet; aia i x io = io) 

®fe^fiprnaa ^aam^fe? 

^sa : ®fe«, states 4^ scat atjifeiata 1 

^mcatasartfemtaairma'Was? 

P^a : caca? ©jmatma aanaa mfemaa >nw! 5 tmt wmtasart 1 

°«.^iwt P^tacaP atP^fsnaa am fe? 

^ :atmtP^tacaPatPPf«naaam1m^m 1 



b*bb- ftft>£PT ^71313*1 R'saM *9 


•sty 3 TOT*!:.. 

08 . 3nt3ft3®i ®cga 3333 C3? 

$*33 : 'adciPrv'®? *®t'§3 2j3a?t 5C®W *5JM3lt> 'S)T5 s ^1^ i 

o<?. ^3 3lf5 ft31 ®1 «1H>I$«I3 3RI C3H 33 034.13 ^3t 33? 

$33 : ®nt35CSlfVf>r3 3135J3 3C3 1 jW3 ftw<i) ftfa 3*31 53 I 

oSs. CNG-<43<£faT3ft? 

$53 : CNG->43 < j4ai' t 1 5t*ll Compressed Natural Gas. 
o*t. ^ 5 (^f*fCR3 41'6? ft? 

'5*33 : ?*tJj 1 SiW 3 3 >l*s? 1«Hl < p siOwi 1 *) 3 a |*1 <t* 3 l i 

oV.ft$C3t*ll$ft? 

$33 : P)SC3>I3)$ >45 <3£33 3lft<5 I >43 *5JJ<pf% 5t3^aP|tf®, ‘pilot's, 3 5 TI^®3 5U3 3TC3 

ol». $JIC*tlOSH 2R33 cSftoft 1% ft? 

$33 : 5JHFHSSR 2K33 wH -^5 3jPlt— Oflftl (F), gstftl (Cl), <3lfol (Br) <33; 

'snraifiw (i) i 

bo. 1$*1WI$5 C3* <S(|R»|3 35C33? 

$33 : 'Olhuf's 3l4pb 'S||f3»l3 <PW1 I 

bb. ■jrft^t33Ff(?p? 

$33 ; 3ft 3j5l331*f 5FR I3*3<|t<w 2j|*a0|*a| | 

H. fawl^l 53j C3TC33 3F5 C31313 50lf53? 

$33 : ftsi^t *53^1*1 $3 3*(Oo3C«33 iWV^»OT#IIW^l3BI%P 

( fiW WfFO? gft<FH# $o$8 

(C3 C3MWI ^I®I5 2JC^3 <5*33 f*tt® 5C3) 
ob. ftftfcm 3*f a 1$5T3 ftt? 

$33 : CT 35H$5l3 R;3n 3J35TC33 573TC5 3WJ13 R513H 3SE3 ®1$ 

4l*HSut3 I <315 C3 £.3>!WI *lRt'®3 C3W filfell ’fl*) 3*30® 3TC3 <33? f3C31*t, <©*1 3 
'®H’13 ' 5 IC^T '*tHJHl ^*IIM*H C31W3 3I4.K.3J ’flW 3*E3 l 
o*. MICR C535ftt?<43*£f3Mftt? 

$33 : MICR C53* 5OT1 3J1PP C53 31 (SfCSJITS C5|f*H *flk3T*1T ft?t3 ft^ CR313 
STjft, 31 %*13 5?#l3 3nf®lW> OT3I 33 I MICR-<33 ^^3 : Magnetic Ink 
Character Recognition 31 Magnetic Ink Character Reader. 
a®.3'S3lf®H 3t? 

$33 : TF33f®rf$^I$U53 80 % 53«fr3S ?P33#R 3CT I 3 s 33lftC3 80 % 

*MWf$5ft)l>, b5%-bV% fallal 3tjHC3Rltf| <33; '5J3f i ft 3f«t «#] 31C3 I 


f3ft<4P7 JilWl *6 2f5(% b *bh> 

3psj 3ltWT3 SHHi 3**815? c<oR <mI 33 C^3? 

ts^3 : C3 3n711 33f5 3131 ®3M33 336C31 3^8 ’iftlK'l >33; 3^3 '3tyilff5 S’lffa 3015 
^3* C3 3131 3lft RC* 1 CT3 2K31®%3 Ulftil C3513, ^5TC3^ ^33 313] 3C3 I ^33 31C3J3 S’W 
0f5 1 331 : (i) (31153, (ii) *i¥ai, (lii) m *WI< (iv) ft5lftl, (v) 3^ 333 <3 (vi) *#r I 
@3 31®>1 3J?H 35TC53 33, 313 C^53 31^ < H 5 H 'iMIcil 33 I %5 •21313 C3C*1 '®Q ^W13 
3P$ C«fC35 3T5<1M1C35 3^13 <5RJ ©3 31^3 ^ 3311 33 I ©3 3J$S33 3T5^3 «1C33 
^]«t 3fe33 CK3 <3ft? I 

^C33 313^ C333 2«^? f^*tM3 3»11C® ft 313^5 33? 

«^3 : C5% <s|^3Pl <3Pfesit3l3 -SR^ W5 I <ij15 <43 33133 3(13>43<4 «lt3T3 I <4 
<51^313 31313*1® SIWM 'Q 313 $133313 <3^43 13^13 31» 3^C3 I ®E3 3ft*l-^ 
.4(331 3W33135? >43 >4C*(335 31 3lf335 31333 35JPH %3C3 331 33 I 
C5^331 (33C® %n® 33131. C3C3 3131 C®13135l5l %f5 313 313?^ 1 >4f®3 "5(^151^ 'Q 
^RlCTlI^ftSpl-^t ^ 2f8tl1®3 St 3*11 «il>ilt33 <3t*t 053(^3 ^513 I 
ftg3(33 3133 33TC® ft?33 <435 33133 <3^3 35JTC351C33 313JC3 ?^0Sf3>-R HC3C3 
f3^s(f%?^5 33P# ^*1 3531 ?3 I <4 1 5P51 <4 3133 «KSC® ^ 35*' y W|;j33 *13 ^33 3T35I3 
3531 53 I 3IC3> *13* <3C3o C33lfa 3t3 I 
08. Twitter ^t? 

^®3 : $?5|3 >435 2f3Tf3 3131^35 CH5<a3lft; I >43 333 3<83 3lft3 3^3TC$3 
3Kg*lp!- > tc < plC'6 1 id 'Spll? 5oo*!s *415 s|f®1?l® 53 1 13C93 ^tf^l?*! C3131315 *il J tlfe?3 > 
CTWfWH'13 3I3I3 15J3C3 $5513 3)35)3 <R33 I 

( ?r^I TfTf^TPT-^ 3p^8 ) 

°>.ft 33133(7113] ^P3lf^ 31 *1%3 ®33 C35Hni*lt? >4W3 3T35J3 W I 

$33 : C333 ^Pll^ RR1 2JTff®35 $53 C3135 <3<33I 313, C30M3 3®p «f33]C® 
3533*3 C*f3 5C3 31 3r«f|5 3133T3 3)3513 3?31 313 ®1Ft3£® 33I33C3N] 31 

Renewable Energy 3(F) 1 33133W13T <^l«illH3 $53'SCFH 5WI— C3l3*lft, 3331^1 
*lft, 313, ^f§, Z«fl33> *1F1<J 5*®j lib 1 

3313 31 313] q i * ll f3 3 373513 : 33T3313P1J *lft 313, C3t3, (SPll3^]5 thrift 

3)1 3 ) 033 3P1313, :y k?J >43;3p#ft3 ®F1] 3IIC335 ^(331 2TO3 3C3 I C333 — 

b. ® 3ft3*M® 3R $g® 1 

5. >43*15 ^fttPI >43; 3153*3 *lft 333315 I 

*0. C3 C3SDR1 (2J13F1 *33l1^;-<43 *i|^53>t3(FlT3 ftfsR 313RJ I 

8. 3)1(31 >43*15 ftwlOTIJ <43; 21)333 *lft Pic£»l I 


iHo sjc3 5 93’ 7 t rwrm %&jm 'q «rg% 4?j4»n^J 

4. 9J1954T® $f%9 390® 1% Tptra? ®4l5flM45 4093 f4$9 I 

?®3 : 9tgg ®4^9?i?( c®tNs ®i?r'3'f iii»ii<r>is 039? t ®09! C9C0915 ^ 
9JIHWI® SI^i l 0399 : 041991, 49M, ^C*t?l I 4093 c3f*fij ^(.«il : 
i. 4093 9!% ’I'Slw 4034 ®03 91 | 

5. >331 *$19^0*13 915)09) W 51919 i 

'O. 431 fic“l^ S)l3RlF9 0450*15|{.4 41(9 ®f9C9 3104 >3?° 

8. wis '3 ic*ic < p 5 ®31H® 43fif®0i5 3?*l(4&ls <503 l 
05 .®. %jk $441909 4T%t ’Hxnira *ji? 4*4c¥^ 19(091541 ^3*9 i 

$3^i : 03 41'69I9 31^5 4ictfl (,95(<%)I4 4 Hint's Rtjfs. $44 1 1*1 <t»3l 59 iSIcs* 
4*3913 gi??09 i 4%9 4*391? 91 % ^i^i-sj <k<is>($ c3%®(3i5® i 099? : 

($9 4119919 *}l? : 09 4*3913 310? 4lf9 C409 5 3P4 &5f? 3*03 $® 3F4 5131 
b|SSl5*t <3 403 lj N si3»( 9131 CSHCSOWS -1j|<PU ’jficil fact's “ife* $44*J ^31 39, 
'SIW fi>9 41'S913 91^ <10*1 1 >^RI <??i*i Is 910*5 3909 4jlC4S 9I5J09J 911*1 0909 s 31® , i 
$44*} <5*051 utssl^w 4lilt*il 59, 15139? u|s<5&*i ’jlsos $® ^9 495fi> <HHc,'e*<>fi^ 
9039 3503, SHWi^vb 503 <29319 %S '39l?19 %303 939103 fac? 31109 I 
4TI9 5lssl3,*l 4*3913 JJ1? 1 03 9T0313 31c? 5t'S|9 <3 5109 3T39'9^t9 9l'oi'.* < <! 
(atmospheric air) 9109 9H9 fi^fS 9*09 ^ fsrf*!® 93903 s ^>cs <il(a<i* *tf$ 
$44*f 3503 $133I?093 9109 9?g® 31^1303^13035 *jf?09 f?gj4 4f® $44*J ®3! 53, 
151035 9J19 5|99l'?H 9T5313 31? 309 I 

f$0®9 91'OTT3 *JT? ; 03 4*3913 910? CBf3103?033 4$9C9M9C<|5 t$0®9 5(SP | 
3131 DlPl«l Z<J1jl% *lf» $54*| 3531 5? '5109* f$C®4 9T'33T3 91? 309 I 
13^0*319 4*39T3 JJ1? : 13^313 4*3913 910? 413914% 9%C?5 3510® 91(405 
?133ft3 5191031 53 I 4903 f%TI$033 303J $BC3l99l9 (U 235 ) Pl®&9IO- -5? 1 
Rolsw &<sl 9?T031 53 I 4? f3«t®099 <5*0*1 95 <3 I5199f®3 5^s 90^ 1 -2? 
15199 r»0<5> >il Slot) 21103 1511915 91^ 5'3* 151093 3I3I03 1^03 9f39l5 3503 B033 
9151031 C|99I$9 ^f303 0®3109?03 ?<t9133 3 s ?! 53 I 

C919T3 9TQ313 Jfl? : 0393 0309 9319^5109 fet*t 033, 0333— $'9fcaFffe « 

mafel 39T?09 313^5 0399^5 ^539 C9W f3033 03913 f^B (Heal 

accumulator) 913 9I5IC3I *519 9^35 ^03 3155'0 03^ *51093 313J03 §<,91513 ^31 313 1 

151131033 0309 9$ 93if% 9S3 1 W9 31131033 0309 f3033 ?3<& 413 3109T 9?t 
^ 9303 9^ »J<il499 9T'<331 313 I 
9. ft ft •fISO'-l ft 51 0153 PlO^»t 9953? 

'S'ss : R'jj's $o*i<niH 51^5® 93513 9fssiD 3591 1 «!? 9I? o<plo*ti 

3F53, ^f%33, 9l(33 9v w lC - f 909 '5® 53 isi^t 5 , 99 53 I 03 33309 R>ilC.is3 f 7 
99 53 09«09I509t — 

i. ?59139 0355 09035 ^339 03505 %^99 131913 933 ft? (91^3 99 53 I 
5. (3339 035509035(351513 C^FC® (3^9 09313 933*9 pro^3 99 53 I 




9T3T39 (WH *Q gfgf^ ^9^ 


0 f3R513 91?9 0903 s 999 IlW^rC? 13109 15990 (*10^3 99 53 I 
8 . ( 351 *. 9T$09 9l49 ! f*fa (3^ 431053 351309^5 (9^3 99 53 I 
<t. (35JC153 i5it39 3)<5I03'<3 (90?3 99 53 I 

3l 03llC3I.H I 9t® *8 C®09f&35^f8l(33lf%t(^? i&*iksH-n5^Tyi I 

15^5 : 9 1 C3 i ei?<KH I 9 ( ® : (?(^ 33033 fei? 03(9 0905 ^(33 gfell? 313303 *t(® ?g,9W3 

{ Bt0H ( ? 3 ?(ajf93lfiK : f?^ S|®#3 C3F1C530®1303 Sl®9093 3I3TC3 9^pl 4®lfe 
^13093 2|f3F3103 0®C*lfi>3 391 53 I (?(%3 33093 319 0339— (? 

15113-b-, 1? 3113-55 ?i5Jl(9 0®09f^3 ?f3f(9Ul(<n ^33 313103 S«I39 3*31 50301 I 
«f »r^U tf? « iTHf®'Q91% Rs? 


309 I 3503191(3 3|fi»|(3W9l3 9R3 3)^® 5pf ®C3 >33t '9«J'33 ®19 ^5 %-43^9 >3 
9® 519 3®S1315 3H#R5 31 9 w J i f 331 503 313 I <iJC^03J 3® 59159 3131 ^ 35313 ®9I 
913139^ 03 (5(35e9T 93rf® 313513 3531 53 151^3503191(3 31^919 I 
•Jsefao T^s 9T9fi5 3® 1®9l? ^5«, 39% 931 (903 09053 f?(^ 3J?04 4(ssl(5'5 
53 I 39^t 3131 3® 59159 313141® 509 43 (bfi»t,9l3 49(®'341^ f5(?5591 93i(® 
313513 3531 53 I 4 <nfo0i5 Ro*I 3 33093 3033 3131 999IPJ® 39% 9?,f(5i5 

13093 33093 0359 3I3t 491(3® 53 I 3509 3® 59159 3T51%5 1 


08.1?. 31391(99^5 ? l£j(& C35T9 390® sml? 3531 53? « 

;‘3 E 3919f®5T50'53 80% ®^(3 53903* <i>Sitl(®19 309 I ®39l(909 80% 
3*39 r 9f55 lti5, i5%-ib-% (99Tt9 4)190^159 43^43(98 4?9 9103 s 1 


313513 : 

y 3>39 l (99 9f®91^( #3l<j9m 513313 4%Ft9103 ^5 ?f%9 'Q Sft(9055 
9°3^09 313515 53 I 
5. ®39l(99 519®( (9051 3135^ 53 I 

9. 530919%? 91930905 5309T093 151® ^9 3 ! 3 S 9 I 

?33 : 03 ?®3 31913% 491^ i9t3?531 4f? 50® (9f^5 503 31%5 3104 3C®3 
913109 09053 409 5(^03 40? 43? C5053 9191% (341#(3 (^F3T (%39 ^03 

09053 31913% 9tj31®9 3®t 3*03 15103 s 530919 309 I 
%5 91930905 (3^ 4^13 53091093 351®?% 5091 : 

) e'C0?l0?3 9 : 4 530919 <J3 5 093 4T53f% 03(9 ?3f*f8l S135I04 43? ’03H < 2t 

15^41909 ?%51 4199 3503 I 

5. ^0g | 0®9 <3 04I0®0%9 : 4 530919 SlC*11C3>3 4l^<ifsN> 0% ^3(*l8l 4940*4 
43? 4(09?1 4k9 ?%f 4199 3*03 I %143, 4JH3919 4f? 43? 4ol?5l3 
4i^f9 0403 s 4 9359 530919^5(3 53 I 

: 4 530919 30® 303510®? (341^ (3P31%34 3503 43? 30® SJ03510®? 

4t39R3J09 'jf»l<W 3104 I 


>5. 3KtF33’’ : f ro*fl33 t3®SR *Q Sfgf^ 


«*j>wt»it. 


8. GUN 33131? : 3fo»3 f3jj$Blft .srfS[ C*& f??^ 4 WWW CTOS «|fac< 
317(353 *?fv|3>l 313? 3 *c3 i >ira Sf®lc3 a Jl^(t*ni St'sl'Sivjy^-^l^ *ttC I 
<t. fallftf? : 4 WR’1 ! ^^StMC^C#^t^?^C , TO ; 5f^?nw 
3 . c???®?#? 3ro? 

S«3 : fsl? "pi^^oi^ ®n*§t3 ’TO i f&f? -^wriet ftcro wfilw 1 fid? 5i4? 12 33313 , Scales. 

22 33313 >3Sl'5|ftpR 1 1 333133131 3&5 3(3 1 fFf?3 ?(C5® 3P!t Q^O,, I 

( ^m^TRT N3 gf*fR ^ 0^8 

oi. $3* f®T*pT : 

3i®ic>i ronwH c?!? roofer ^ e tr C3f"t ^fA-wi? 

5'S'fl : <Pl& ’5T^-^T3fl^5 | 

3. DNA-'^TORNA-'fl? 3^313 (ft? 

$43 : DNA — De-oxyribo Nucleic Acid. 

RNA — Ribo Nucleic Acid. 

3. ^jl^^ln 1*1 VC'S® 3|? C^“l*lR> ? 

$*Q3 : 3J3F 1 

?. 3i#?2i$i3fa? 

$33 : 3T$T3 <33 3flf3? 43 s 33C33 sIWITif?? C3t3, 31 3lf? tRPIIW "I® 5CS 313 
t%33l?C<P i^o°-iOo° c $3(fl513 iTO CTOt *51<3 35C3 fsfei ^f *5|<3I?1 (Sflc? 

tit 4JMpH!l? Wtowl! C331C 8 ! ^31$ 3IW I 
®. ^HSElUM C^ICNlR) W «PP13 *9 #t^t? 

$93 : ^FHSGls PicSc? 3135$ c^c^lRw 1(5? *51C3 *5f3 353t 313 1 331— 
i. 331? ?! t{31 (Main/Primary) C3C3lf? I 
5. 33TOP 31 C#t (Auxiliary/Secondary) C3C3lf3 1 
'5. <®JM ?! filCTO? (Cache/Processor) CTOflf? I 
331? C3C3lf33 ^(5 3j?f 1 tTOT : 35. RAM 339 3. ROM 
5 . ‘*roc3$?’ 33 c?? *ro4? 

$43 : *jj?c<r£? ~$&s. 3RP 33C33 few 3?ftf 1 
5. 3C53 C33? $*1TO? 9 tfl3? 3f335? 3<C3 |? 

$43 : ctIR*© 3®~pR?>| 31 ddcjjhRU 1 
C3TO 31^3 $33 MINI'S 33C3 1< f’??33t? 

$43 : 3133 I 

?f. rowf^^c^rof^rowc?*? 

$43 : ®nc?f^35 'SC’^J | ail(3®l33» 5C3? — fi'SalSl ®ll*1<l(i> *3<i$»rSt§*< I 
< 43 . csf$9 ro^c’ittPt’f #1? 

$43 : C333 'aii^it'Civt ^ spo? ®13J weevil <71313 (5ICW3C3* CSlf®^ 
(HftCTIcSlS 3C3 l (TOR- C3f$313, $$C3ft»Jt3, gc5rf?3W $5flf? | 




■sJw-’i-a’R f3f?*£PT ro3T3 c f Rwfl 9 fifgf^ i?\3 


(gtEM ^o>8 ) 

Q ^ *^1^313 3f*lffi 5 TO’ 3*TC5 C3T3fT3? 

®^3 : tFlt?13 3R5 JRPR <1^5911, ?>^fic*ra, ?13!3 e r5 3stE ^133! 

fro 3WTO 53, 31 ®jn?TT <#33W 3J3^5 33 1 33? ^R3T? #| W? 31 3 5 lt?13 
'ST‘lfi>?C33 JPtKira Ito SfC3’t 333, v53? ^3 CW3IW 313 313 >33 ^ 
afvs<p=i? 3C5, 3^3 ?1 ^33 fTO t?^5 ^3 | 

9^313 ^Sf^pi 5H3t3 c t® CB%3MTC31C33 C333I, left*?! f3®lC? 3 F 3C?C^3 C^5C33 
C<PlC?l ' 5 f\*t (71313 ®M) 3^°1 3)39i'a 9W I 'iislol ^dC°ll3 1> fas(l, C333 'Q ^f? WMIWWI3 

351C®<3 3^3lC? tp)^313 '5t’#3pi 3)39)'© 9.W I 
O^. *33#^’ f»? >33 S ( J3 C 3 M) frfPftpiy ^3 3 >3*H i 
$43 : 3t 3RJ ®l3 C3C93 $33 313 3 J C3 '©l(.3 1 S3^t% 3t"1 I 
1?CE < l3'Sl^3 5 (.?i 3C3MJ c3l*!'§i-3^9 (7T31 ^Plt : 

<P. >33t '^i J i'3'st \sR 3TO Z'aR 3*309 3IC3 ?1 1 
3. iiJ31 «lf3© $f%3 31 S1T% CTO3 $313 31 C»'©C3 313 "W3 I 
3. *331 t5Hg3 4WH«nll (§131715 CTO? ?1?1 afelRI 3TO53I 39513 35C3 ^C31®^t3 ^ 
(313? <PC3 3IC3 I 

3. *31713 CTO tiro S?T t*H3t*13 ^?J C31C?T C3SlC?t 333 ct>l3<P^<n 31C3> I 
®. 3wt?<3 31 *331 ®!tg3 fi)nH<p|3l #C33 CTO C31? ^fl 3C3 3TC3 I C33? — 3f e ^r*sl, 
Sfsfe | 

o»5. 3CS3 ?T? f%^? : 

?. 31$3 513 3fiTO3^; 3. ^3-*33 3?^ 3l331 < 1^; 3. *(ftC33 5 $1 < TO31 31331335 1 

$33 : 

35. 3T*J3 513 3f331335 : 3TIC3lfiiBl3 
3. (53-133 3?(5 3^3133 ; 3)1CB|1?$I3 

3. 3?tC33 (5133131! 3^31335 : 3H7i3Bl3 I 

°8. , jf3?l3 (ffc?3 tpc3 (STTOl f$5C3s 3f^ ?t C3R? f?f^ to $3C3 $k® 35* 33 C3R? 
^43 : <jf«# ?3f3^C35t *513 C35C53 fTO* $1C?, *3C35 3131135^3 3C 5 ! I *3 ?13!l?#13 
33(35 5 ^fl3 ?CT C 3C3 31C35 *33“ (?UC3> 313 ?T I 

?l(o<©3 3C®T3 ^3§lr$ 3*1*81 353175 53 3C®1 l?f^ fWC3 $353 $^C*i «P8 53 I 

°«. f3^? : 

^ MODEM, 3. WWW, 3. ROM. 

$*3: 

MODEM — Modulator-Demodulator 
*■ WWW — World Wide Web 
ROM — Read Only Memory 


(C3 C*WC?I ^l&fC 3CJJ3 $43 f?3) 


i <\ s 91*1199 <3 • 9399131 . 

o$. Pu.*i*tln 9*ft-'ilnl 59 t^n? £9£T 9f^£vs m hint's 9"o •ilt’l? 

$'3'9 : 9191 9^1 <513j (,«j»lc*il 'oilt'iInmPl £9199 *9 n>£3 sjl'»«pPi'o <pw i 913 *P£9 ftPWP: 
^5TT 9*£9 91 <49?. (71 9GS9 ^liwr^#l 39 519 £51£9t 9(33^ 99 91 I 

9T919lf“l ^N 5 ’’•ft 5)9 £9905 919 i 4 9^I9 iM$ Ptt*iwl 3t9 9M 9*ft 9T93I9 ‘Ml 59 I 
^ cstc^ ^snc^Tt 39905 br.^ 19(96 999 *ni9 i 

o9.®9 5t$5 9jmfo? 

$<83 ; ^|(9?( <P'£<P fail's ^|xf <S3iM oM-lfe £999 »1JW 459 $£9 91 9£3 91C9 CT99 9J19£3. 
% 9]®® ’DPI 9£9 1 3#?-$6 491(5$, f9W9, «£519 9J195 ®9 3I$5 9J19 I 


v5*|J 


'Q CTWTCTf 



oi. ’WTO 6^9 ft9 (£9 C<Pl(.nl ^lofl*) : ^ x <? = io 

9*. DNA 9ft9F13 9l9T£9 9M90i£99 SWTS # 91'391 919? 

6^59 : DNA 9ffal9 9f9I£9 •SJ9195 9?*f-9f959 (9 1 # 531 99 I C$IWI 9j(V<1 
f®4949 (fSr9) 919919 519 ‘3^pF9W9 914 9£99S 919 <3*1013 9109 9*9^ 
9t£99 9?999 9^31 <9919 < Mt'A 4 9?fa1 591 99 I 
9 . fstnfcr 5 (?m «trwi *ir<39t 919? f&sifa-i 5 ' s n»[C93 £59 fitnmjR? 

$'QS : 9^5, f®£93 Rfofl u|"5<p| 9l3», RRs^ ^I'Si *1093 C'S®1, i 

£5191, 99 <3 99lf3R $<sj Ifni's feUlftH t *Tf^UT 919 l 

£9f"l9 f9f(5 £319 >931 3^99 9%9 ®f9J t^BlfsR 9 9i3l«w I 

9. Chemical Ecology 3«ii's fa 5 J9h9? 

583 : ®rl9 <3 'sli'TS 9(9£9£99 9C9J 9l9*'l(39 l QWlI ■2||^('49N»I£9 3l J ll3fn3> 99l 5 'i 
919T 99T?51 49IC4$ 91913(94 3KS3fwi 9£9 i Chemical ecology #43 
9lf c t 5 TC319 fSl9f3919 91919(94 9?®8 f399 I 
9. 9THJ3JT5 5f%9 #51£3 $H|I?I? 

S'q9 : 955 ®9^ a 13's( i<&tl9l9-'»ll>I^K 3191419 £999 5(^3 'sic.'JI £9'5c°1l? 50TI 
9J19CS11® 5%i I 

£94l£9 »)J Hull's «H|I9 : 

i. 91R531® 39W1?! £®1913 <sf&T3 5l£3 %i 05£9 919 3£9 (4? (4^ 91C? ?531?’ 3 4 
3IfC31999 99 I 4£9 91£5 9141 ^9^106? %®3 ^f£9IH99 59 3131^1 45 <3 
«lK 5£9 49(5 9lf&W> 9175 I 

5. 93915 9lfB3 5=9 91C53 (94$ 9lf&3 ^9 9§l£3 •9C39 4305 91C3 31 1 41? 4S 
311961 C9C4 341 9K3913 53J '9W4 9I£53 ^9 $r3T9«i ^blWI 59 I 

4. »llf&06 9^1^ '9«l< 9W9 9£34 91C53 91(63 f9t& 99I'S3I*1®K^ 

^9 £9£4 91'S141£3 (h®£96|£4I3 (913^1) <39£3 ^ ®J1C3 I 


rfJf3913P _ 

^ ^§Hl3.H9 9li(*i4 9 <£44 f»T*pl I 

: 


f^f^XPT ' 3 Tl>fBT c f 


OH 



? 

fig : Quinine 


5. tH fc fcW SHJ <lC^^ CT 4^1 V6I^ HN 

^ ^sif^r wv stfR # mt'SSim :*.S- 

S- fefUfHH 1 


oi. <3 <*\oz> 

$^5 : ^srj ^r^vs ^ ^r51'c<» 

^^TT?I I (Tfl'Srl ?5^fni ♦PHSlJlM^ (?I ^4^1 ^s*t ^5 fwt^ 41 C^M 414 C444 
43C4 5 4J^4TT4 41*1 I <£fH$£l3 4I^<34JK44 4^41 Input Device, Output Device, 
ftfeg «2lfeF?n4P?t c t ’ijfe ^JlPr ®5WC4KJ I 

TOt*34TT4 : (8m 41 C2n414 44$ 41 4 sH® 5R3RI ^>34J14 <3 4J43J44#4 414J 
4*4¥ ^$4 414TC4 ^£<34T14?4 5 451^4 ^4 vsl^s 4^6^444 4E4 I 44 S 'B > <34I14 2f4R® 
5’ S W4 (i) f4£$4 44 5 B'OT14 'Q (ii) W^54I14 I 

^141^( ^tf44^C44 Sea level rise ^414 ^14®! f^? 

: ^441^ ‘ 5 lf44^4 f<3C^4 44Ct>C4 4v5 bjlW^ lAC4c<t I <55*T4T$ 

5 lffi^'ic^ 44CR4 4v^ 4 s 14 c t ?4f^4 ?43^1 | 414 W1 ^ll44f^5 ^C4C^, 4^5 

^4 5^\st C4C^C5, (Sea level rise) ^4° 5|fef44^ 5H^fe4s g?k44 4^14 \ i£J4 

444®! ^41- 4f^4QC44 \514413J1 ^ ^ \5f *4Rf 4W414 3WH 4^144 fjR ^1®4 

^ I (C0 2 ), C^C41 CW41 4#1 (CFC), f4C44 (CH 4 ), 41^14 ?m$S 

(N 2 0) « '44JH t%| 4J14 Sr 4J®4 ^$4 ^4J 4lft I 4C44 4C4I 4^ \51?-W^lt^ 8^%, 
®®t ®^41 4#? b8%, fe44 Mr%, ^f?ST4 to% « ^4IHI 444 ^ 0 % 4# 4^4 ! 

**' ^ ^ 444 '*KF?U5 ^®45 4^4, ^14 4!4 ft? 

♦ C4 43 ^4=1 4 444 4sC4 l * C^ <^04, ^514 414 ^c°ll~ '4Tl4f^P?I4T4 l 
^ f44445 i c£jf& $4<lri> SJirQ f444TT4U4S f44f^5 4^C4 I 4^41^ 
^C41~ iiJ44 ^45$ ?^44§f445 7^^ 4f ^5T4 ^4‘ 5 J$ f444H4^ f44f^® 

^ I v£J 444 t444n??f4 5lf4&45 ?4Pr^T4 C44C41 ^4 41 I ^14f?PPf4IC44 

^n^rrst^] ^lf^f3r4S '?4rf*1 : ^J C4t4,4Jl®^4<3fe%4»l4 I 



«0*P33*3 f3f3>43 ^TT»fRH **2*1313^ 

08. it033 C3*13 'aW’t $3*jRl3 Sflg*5 53 43?, fal33 ^(SIW ®13lC3fl>3 53? 

$33 : iiH3lhl53 sijjjm 3C3R 3JC35F5 13333 3*13 I '5)5JJI‘fM<l 313 »!J|!*l3Ji.;v 

HIn 4 RSl C<W3 C®03 59wH fitjw 53, 31 ^t'3»<J jjc<p|6t RflaicH ■'iRly'il <K3 i 

®I30<IS51 57^11- \**pn 5303033 '3('0|«j6iR's C313 i HV& Hwlcew 5101 
<305 3T'G3t 43 1 ? «iR>R'3* *i^h 3t ipws stgic<w 303 13*1® 3^313 ^r 55 * <3 can ^ 
, ®tw 355a at sniHifo aw i 

( f*m ^‘TMara gR## (t^fe) ^8 

o*. CT CHICHI %fl> fifcsp ^5* : 

: Third Generation. 

< -i3i)«ra ^5TTO4t w? 

8°F^fOb.fc°C 

*t. C*lRlt*rti fa TO*? 

^53 : anv$B i 

*KWr «>iftf<p|Pl ^3 C*R fatlftlti* W6IM? 

$33 : fo-43 ^vslc.4 i 

fc. ^f^fW <2fc*tfc TO*? 

$33 : ^r*jCT3 TO £K*T& fa*|5 i 

^$T3F , i$3f$wi3fa? 

$$3 : 4* £f*RJ to>^?to I 

fafciftH *4’-43^<i3TOfa? 

$>53 : i 


( ^ ^ ^ m<\ <H*iji c t ^ c n*ro? Wm w^5h mtrefcr $p*sj 

(C3 C*!M1 ^IdIU srcjp fa?) 

o^. "*. ftFJjfa* 4\<&i R>^ ^TRfRPTO C*R '111*1 3J33]3 *3? 3[3 ? 

$ro : ^tTO't Uyfe* to^ 3 fe^3 *tim toto *3t ^a i ^ 

ll$<2lOSM TOTO! vStfsfa vSIW* C3f*1 ftfiRJ 435. 43 fajK *rf3*53 ^N'i'I'Q TO 1 ® 
*13^ 3T& •Hf^Q}IC'S?W3 <h&lltH 'Stfsfa flJP! 3J3TO 3P3T53 I 

^53 : 3C^ 3C4»I L&rt ‘‘ifirsjM 3^ (?t^ > #C3 435 33^3 ‘ p RtTc43 *$$ ^ 
ftctlPl^l C31TO ^ ^3 l 43 WI (?t^3 ^3®R 3^v 5 3TC3 5 , "f3T C3C? TO, ^ f - :i? 
1 5^t ^C3 43® ^^^vsLSPf TO l 


i 




^sfsn*^ f^ffST'iCT ton ^ gfg% ^s<=i 

^ cGR|R>*f(.H C^H C?R pIlRl^ 3TC. <))<)91'0 ^5? 

TS353 • uJRtI«")W CTpRS ?“ «1) < 1 S>'o ^ I ^CTl - 'll 5 !, >^R° 


5^5 1 3rf$»t d»RiR>*lW'<i ^R ^ f® 5 ? u^») whi Rt« i <p(.*i >iPR 

(^fiRs fSc3C*t u>PiRH(,*hI ^fCS 'dris ?fe^ ^Ro RRsj) ??, I 


^ ^*fbR to ^srmt ^ ^T (RR? «dR*l«* c^? 

: an ^ S«« fi|%1 5RW ^73 I ii$ 0*111^1 5J!3? ^ 

<jR% tjfa 3ugfl flflsRn ^ ’ji c«iw f55w ^ 3iw ^ 1 

^f®^d iR5 *1?^ I 75JRS$ef 33 3”lR^5 Jjalofl ‘allRsMi)^ R«l^l 3]R 

RSU'f 1 31 RSuHs ^ai *ilc^i DRIB'S 1 


tSRm 3na 3 i ^cg i wwa «ifoiw w? gtrow? wtn ^SR^i 3i«rc #wpi t^? 

: S$fon 3IR HI^aHOW-M <#IH *P55Rn 8^ I «(W!W CW1 $®&Sl 313 ^313^3 
SWR %?TC3 3135® ^3 fcR ’IJR I >351^1 •Sir^^ COPT'S 3132^5 ^3 I 


■5 . |«G|Rh CQ '3)lR'tl3 4M»<? *llR(.'o > 3 < 5^^ R>Ulf*l*l t < pHCC* l \l? 

®^53 : f s gl fa ^nRjPT3 3033 ^SRICSfR R'#35 51IT3 CJ|»v!>R<P C^tHIl^ ^^iRs^PI | 
<Ufe®S3% f<5&lf3H f? >331 RiClRlH Pf I v33t C®W ; 5(g3%J I 


^ 3Jtf*T3 ^503^3^5 3^3 <13 *f3 (W3T 3T3? 3^*T3 >5 ^3 OT3T 

: ?J1%I ^35^ ^3t3 e r$ <\b 353 ^(3 <13 (?r»lt 313 I 3JI% «RC35^ 3^Ct3 
(5T3I C3T5 i&lrb 3IOT I f^fS 333 ’I3’(3 ^[3^%! ^03^ %313 

3^333 331^ 3033 >iTS3^ ■?#! I 'SH 313 'fiyilM ^iJ3 3133R3 3RI 33 ^Jlfe 
^3C3>'5 I >df^ 3.0'bi 31^1 3SI3I3 C331 303 I 


3f. &5 *rtb®3 ^T3 ^03 3T3* %3 3^053 3«I33I <30* C3R? 

^53 : 3£5 3^5 ^373 ®^1 313 «35 31^3 3M 353P5 303 s I 3S0Sf? 

^C3 (5053 C»'st33 31*1 31$M3 3T3 S 50 < ’TO ^SlRR 5i3 (5053 3^31%® S(6Q 
W *0® l 4 80*1 3135-^(3 f3C3 3^ C33 5C3 ^303 I <4$3I ^ ^1031^35 5315- 
3R C^IPTR 5 9 li3313 <mw 53 I 


(^J 5 ^, %t?r 'Q wn^ra ^h- w9i$m *pxs ) 

oi - C3 (?V031 513fiJ fi0»|3 ^3 RlfT : 

^ ^- T f5C^3 33C5 fa "2333? 

<^?F3 : *t«C33-Jira 3?f%<3 31*1 57?H t-^fSC 5 ^ I ?C«1«r<5t33> < 13ife3 

31303 33<M3 35^ 3R3 e 03 s ip'ivS^ 3503 3^35 C33I d ^591] 3333T5C3 5 ?- 
3'5pfo 3t3 | 'GUl'^vb t£lR3t (TTB^RT^, 5'C|3t'© i 43° C5ll3l5C33 571305] (T0*(3 33>3 
31313303 s ^35] C331, 3133! <3 1% 35J3-3H13 *531 333315 43° 333lR 

3J3?T33T3 57J305] t-3«!5Rl 90® <3li I 43 51313 ^331 ^31 *=rffcT35 

W3l3Rf5®| 43?'433I3C31?t 333tR ^*113*1 Sjfe^n 3*31 I 


bSbr 'Q 

*t. nMTFT ^rc^T <3 HftdifCBR-'W *0* W? 

: <5|Vi>lC^ ^PR <3 Hl^cSlW-^ *te<W1 W3FC5J * 0 .<tt% 4<fl Sbr.o*% , 

*t. cfc w^fe^ra? 

^53 : CFC 3J?Tt Chloro Floro Corbon-^3 l ^ ^ Sft 

*1JP? I 4fl* <liPT0C*1^ 'GOSrHfcM ^«?ICH<1 *CT RQWII ^ siGerHM* C5?> 
>art%|C«CR TOI (CFC + 0 3 -> (>2 + ^ OPlt^ ^RPIl*t (Cl)) I 4* ^1 
^oqtH c^tn 1 oq ^p|t>«n fen ^fen 5 ? nf*|, *i5J^Mfe? 

nf*fl ^jnprfn bw 'SrM'Spiw^ ^kif^ 1 

cn*H c^h f^Cife^ on Ft <3 cnft ^n? 

: ISSiPh ‘vfl* v£ri 5jiwHi cnM ^n RjSiPh In 1 ^iw $il® c^r*i i 

'Theory of Relativity’ ^ £pF5T C^? f&R C^H c^rt^M Hblfa^ ftWH? 

: Theory of Relativity- ^RI 'SM'&I i sr^W) 'Sffsffc 

fe^R fegfaSta *tn ^tF#^ ®if© i 

( ^3tg 4<Pfc5% ^ 0 v,8 

(Of C-QIWI tfwflr £fcZfl §*33 
ob. c^rgiigg w w ^tg'sfsig^gg? 

$33 ; cgiCTT giCH i£ig3l3 '5 S H 051313 g'flgtg *13 2113 b8 3*S| <? b ftftu 333 **ll'®<s , « 

ggw <pgrg (?WR?f sptj csngig ^ gg i gggig cgiwt ^ > 4 ggT 3 yrr cerBifwo sire 
bb 3*61 b® ftftS <113 43*313 c^n°f 051313 gg l ostWIWg 5113 <S> 3*51 hO 
ftft$ ■'id '5fSt gtgRft gg i 

ob.. cwt gnggwgra sinrt *tgg cgft g^gRt ^t3*t ft? 

$33 : 'sngspt *tftng sngsw f-vpto fgftf w ^n^ici gig i gw 

gcg gc? i ft? egg w smfggtfl 43? ^1 ftftgw gigt egg 1 ^iftM cw 1 

gigw ftft^ g5H opg 'snw gtcgt egeg gig 1 gw ogggr ggg ^gw 1 

00. ftwg gtgtcgj g^csg giftst ft*fg ggt gig? 

^g? : 5jft>#ra gigiwj ggcp gift®! ftfg ggi gg 1 g^egg gift®! gigra ^ 
gjiwifirBig gag gigiegj «f*t ggt gg ^ ^ gg gyep gitei fttg «ift»#' 
g^g ’jw fteg «nw 1 'gra 4 ggegg gi<fti egeg g^egg gift®i ftfg ggi ^g 1 

08. gtgm Electric Bulb <gg (w'sw grgig e ig ft ggg gjggig ggt gg? 

^sg : gtgig't ^gjftg giwg c®®eg gitiSicsH ggg gjggft ggt gg 1 giwg es®^ 
H i leS i e^ ggg gwg gggeg ftgiwe^g 'siggrar b < \oo°c >£3 cgf*t ik® *neg 151 1 
gsw ftg iws gw grg gt 1 ®w gigiw Hi^daii'Sregg gftgei gjig gjggft ' 
gg 1 gsRW ^sg ftfeg 1 ®! egf*t 1 


5pn*JH ■sicgwg'g fttg>gg gigrgg R'aaH 'Q b 

^ ^f«g dsftftgg cgw , gft^g cgw gfti egg gg? 

®^g : gfeg csftftgg egw ggwg cswftg #1 ftt® gg, gf gigi gft giw 
1 c®^ftg ^ngig tggi^w >a gftjg ®gg ^31 ’pg gig gw 45 e«gg 
^spsi 'sroi'S cgft 1 in gf*| giggwig gjwiggg ^fSg cgiwg^ftggw gieg 1 

ab. gt^jg gwwt^g ft? >gf5 c^wrg ^ggfts? 

®gg : ftctp £ptg <3 ^gag ggw»i Jw’M cgggg gra 31^4^3 gsgcgtspi 1 b^o 
giw gicgg cgiftcg® ^ ft^i^ ^cg 1 git®^g gssKWQg giftgig gwi *ra? 
wig ang bboo ftwifgSig gft 6 ! ^ fkg gMg^rwg igj ■jf^K es^rffgc® 
^if«r$ 1 giw*R?iw anfg'a gw<3 ftaa®! gig giftgi 1 

oS. Software 3*11® ft ^pt|g? Computer >43 ^iftfigg eg? 

$<33 : ggS«gjrg g*ii® ^png cgiwi ftftS gfti®Sngg gg^i ggegg esiww i >flfS 
gftiSSiegg gj$3gjig <3 gjggjggifft gigj g”ft ^Itft gigiig gp^ogiigig gitftg gig i 
gplSSngg ^nfggrgg gi3gi^ <a?ft*i i ®eg gfttSSngg ^Rg g*n gg t>i4>i gmg^ig i 

( 'Q ^o^8 ) 

(OJ Mi'll tfwflt SRZfi §33 ffa) 
ob. "iwg gft ggiPig cgft cgRgtgjig? 

$33 : glk? gfgjw ^iw? gft ggigig cgft, w gtgjig 313 era %g i grafft 
gtgiw ■gwg s*fe (gft) ggicig gg ^gg «jnft$gng gi ^wj gwg (gft) i 

og. ftegg <sfgg ggigp*i5Tfft gtg ft? 

$33 : fipfg gbigr*n5ifft gtg ^$ft gjrgifti i ftft giigg cgiftcg® ^$fggwg 

•wfgg fgwg i ftlg bivbb giwg bb ie»igh ^g-b-^ gig ggi^wi gR i 
ftft ggigict bot> ftfgSftwg i 

^.gtffig graj gift kot «nig egg? 

i^g : gifSg ■'iiM gpngj ^5 ’35 fts gicg 1 4gg ft5 fteg gift g*iftg $ , ift5w >^w 
c%g jjg« ?p%^5 gg 1 gMigwg ggig soia^lg ^a®ig gwftg gift c3ig -gg'i 
^3 1 gw gift k«t gicg i 

08 • LCD-vgg ft? 

^53 ; LCD viig Liquid Crystal Display. $^®giH3 gftt§ftl33 

f®3iaw irD gjgg® gg i 

°b-3I®gn?ggiiggw? 

BfeU : eg ?iw 8° w.-<j5° w. ^iggratg g^ ggi gg ^siig 31® gjitg gw 1 
i g$ cgftft siigrsfig >#ig sugig ggi gg i 

^ 'iftng^f « ggig< gng gw? 

£ : gtgngsgg : cgn*ti g?g 'ogg gft%g 'aiig , 4 - i g®ug gigng^g gw 1 



itro ;TO r 99’ : 9 t?f443T 'O 

ctsh— •'jf^fl <3 Kg? mqj To ”#? 5 'sir^t toi TOt?^! ?i i 
■sr^ : 4? vtjfco g? jiwR ?$9 se fit 4i?p ^itop ftps?? Iro 4 i?4m 9r? 
TjgfTO? <71 (SSflTtt ^ 9^9541? 9919 s !? 4$ 419^1 9TO 95!?# 9PT I C999— Q 
Kg? 9t9j 4i < p*f i t 94 9j4! i 

o<\. fvi& l f sH 1%’ 49 4^9 <?PR C9W99? 

$g? : ^5lfSft ‘ft’-'il? 45IP9 9l1» C9!4 99 I 4915! i*ww? 9# ^ITl 419, CK59 

'®5H3F ’ll?, 99P ^HJ9>| 99, 41C 5 ! 49? 4^5 *ilsoo ?! ^fiSt 9P5 CSTSt «!!TO C?f? 99 

oV. ’jfaft? TO9iai1 ’jfo? 4RJ 9l?t fa? 

4^? : ^froar ^%? srj ^prs ?tffl ?#i \si^-^r^s i 49T51 ^uN Isi? 

9!$? TOTOfa isnft l <7TSR- fiP«R (CH 4 ), <3P!C?1 0PTC91 ?#t (CFC), 
5)WW?(I?5 (CO) ^5# I 

( ^0^,8 ‘ } 

(C9 C$11311 2TC3? fio* 9C9) 

oi. 4$fi> toi^ cro c»ftf»r^ ?rcn *rt 3fa? 

iS39 ; 49 s ftTO!3f^C9lf49 s 9 s *t! 9191 4^5 l 441- SlTfairl, ceifB? <3 1?^? I 

o9. HIV-4? fa? HIV CTO C9rc49*|ft 9*13? 

®g? : HTV-43 9Plt- Human Immunodeficiency Vims l HIV u&s? (ADS) GM K3 

o«. fflUlfol cBfTO RT l 9T4?y5 SIM Card > 4 ? SIM 49 ’J'fa’tfa? 

$3? : C9I9I$4 dlPwiCT 9199^5 SIM Card 4? SIM-49 9M- Subscriber 
Identity Module. 

08 . falifl 9*919 9lf^4lfa4 4r9t9*r$ 4*3ft(H9l«9fr5f%99 l’- 49 49RTO e !fa? 

$39 : 4<3f4fi? l 9 49^ TO ^’(f??!tt 4m<$ l 4*ajfiFBllW9 4TE3I TO 4C919 ? 5 K3 ^ 
TRjigfl Wt -pfrcai #5131 414 49? if® 4RJ9$ 9F® 4I914J 9*13 l 4 $l9Ft 9131 

9*919 9lfe 4tfe4 Tffttfrm 4«3ftPl9ICil4 M? 59 I 
o4. 'awUllfl 9M R4» BR? R*lfa P)«S(1?‘lll 99WH CTOffc ? >0? ’5TSTC9 ^ C9!4 99? 
$39 : SI^IM? K® fafe fsf?? f??!?5 ^93??# ??C51B ^pn- ??#H I 
^5F5R? vb|«lt^n> > i 5? I 

ofc. ^I^9W ?TO!?«P5 t%f^ #? n^if?5 9 s ?! K? «tlW 9 e W! 1 

^s? : ^9=n ym^oi ^t?i? e r5 # ^spra? 95 ?! k? «ni? s i ??!- 

i. s*^ ?^i('6w Mil'll Tsm* 

ii. , ail'®ls»JlS'6 9!#?° «ai|«*t l 

oA. l?ci?»lc? »[*1J9H C9 ^IHICH? ?RI ?5t c.<p|i(o? 

$3? : ?s5*n?! f?C *l ?'5 lt? 5jhiJ9H ®’1!?!C f !? ^ I <*5cllC« fl ' 

?>JM(??1I9 '5T3K 5 f5 4?l '3RJHJ « '’fe i 




RwH 'Q ^ 


*i^l'STt > MI >i^l®rc j i<l ^oi>8 


3 


(CQ c<Plcil *}fl ’f&'Sfcffl SiS? /*rcv9 %C<) 


oi ^5119? ^t’TOJJUlP! C 1 H3t ?5T? «ilifil 9T£5 ?! ^C9? 

^55 : ?rs!j?? ^t < nra^i? c?i?! ^oi? ^5i<3jg? ?ra i ?rg? '3rR?f%?5 (?m ?r 

959 K? ^ 'S|^^v5 ?9 1 3rH*rfV5 oUljvsl ?ni K 5 ! ?T%B9R 3?5 59 >a?5 C?ft K? 

%?59 l JW! 'SWIW? CK*t'Sl^ < rW 91WI ^)54>IW f%Sft ^t*l® ol<b|\afc C999 1 


o\. 9T3C?? ?C'3>? -JjfhK ^ • > i4«3)i nl'il? ?C^? ■Jf'? 1% f^P? 

#83 : ?!^?? ??335? dp ? K?f5 1 9«11 : A, B. AB O l <s#51 ?C^? if? 

■^p!! ' AB' 4??, ?f$!? ?C'3>? •Sf? 5C<dl 'O’ I 

ao. C^H 999?? SfEfflf^ 9®T! ^?? 

$39 : -3#!^ (viel?"^ 495?®! -2tt% 9191 Pc®iW? K9I ' ! 1? w !? ft^rc?? 9t9TC9 ®^? 
W 9l?W 5W9 f?s^ 9I9J 9!C®I ftl?T 9^!9 ^' S 1!K9 '0lC19C«P afSfrf% 

(species) 9171 I (3PR- 91^9, »W, WT, f??9, ff?? fifafe ^PtrS! Tm £f5flf% 

feK9 PfOSiCW? 9C91 9?*ll9®!? 9^C® 9^9 i 


08 . 9H9t'iW9 99^ *lfiNH ^C9 C’TC*! f^P 1% 9^5 ®t!C?? 

!5g? : ?C5 ac?ICSf? ‘ I lf?91 e f 9>I9 C 5 !!?! 9Tp 9>I<«P«1IW ftj^UpR. 9KSIR 9'Q9I, ^9C91 
<P9C9! "SlfeW? •»pl'®- > ll9c*i9 9IW 9IW 9^C® ^ITC? I 

od. ^jf^t? 99CK? 9999? 49 C9>Hf5 ? 

IS'Q'S : 99CK9 ft<pu>034 49 ^4> I C9W '5C2P? ‘j?'^ 8 .' S Wlfu ftR i 03* 

49 C5R99 «ll9‘K*t 'W'oldl 49° 49ill? 4l<PI(.*i ->i!|ij|«l9l 91CT < l(5fb'i> I 


ob. 9T?T?9 9T99? R>'sw i?h 4JT4 4T9ln°!'® 9J991? *^9 ! 9? 499 C^9? 

^g? ; 4!9!? e t 9TC^? f^K? 4!9l? e P5 ?f9^!CSR 4TT9 9T9^» 9? I 9 s !?*! 

•iftcSlC'Si'l 4T! 5 ! 9J99IC?? W! Rpeilwt-u? '®t <, W!a!l 9 e )oo°c 4? C9f*t Ste °K? ?! I 
TO fTOC99> TO 9T9 91 I 9Rg TO! C949- Hl^cSlWH, ?IT*l9 »?! «ITTO 
9t*^l»99 954 9? I 4t'5 <ll(.9? 9^^ ^ '?!? 1 

°1.‘9I'o|R<^ 491(19 *«W<t ,i tc9 ?(.'0>9 P H 9R^3 9H3P? 

%^? ; ?^ 49 s 99171? 914I9I ’^ll? '5n$£9 5 lfl9 CTTSf^ 9^4 I 9T5lf995 

?19^ra 9R9TO9 91759 P H 4? 9R ^.9-^.8 I 9175? ^TFTR I ?«!!- 9^99 
(<M%) 49s?59 5 f*t9 s 1 (8 <t7o) I 


Rf®jj '5J3 c fl«1C?J<l ^Sf^? <PW'S| ^.0^8 

(CQ Chic'll t>lnfo •S/Zffl &3r 7 fipf) 

oi - Laser-4? 

^®9 : LASER-49 ’fl?i*! - Light Amplification by Stimulated Emission of Radiation. 




f^tePT f^BaH 'Q 

O^. C4Ms ‘*tT*nn3 ^51 * W ^3? 

^53 : ^!$ci>i<£Qj*)iw> c$ct? 4 s w?n3 ^iS's?’ ^ i 

'U^IU <3C^<J-feft5<£ 7 <j^-\o|ft<j> > ^ I •iT’R fi>?\s 

C# t 'STTO ^ftfafegra «RJW® l 

08. ^jl^tlfl C^IC’I^ ^FBW t^? 

5>G* : <£j!*l1$ C3TC*t3 C4>]0W ^mR<? I 

oQ. ^p*i$tlw CSlWIV^^C^ f% ^c°1 ? 

: ^F^tSuiw GSftttTsprs^c^ ^n^swi? <jc«i i 


Q 'Sil^lfl ^gft 'Sjfqtrgca? Ggpf ^ilc-svsrl<q ^o^8 

(CQ cQIWI rffaffc ■2/ZZfi S&J ftt*f) 
oy WWW >95 *ffa*t ft? Modem f%? 

$35 : WWW >3? ’jfo’l- World Wide Web. 

^IC'bV (Modem) : 50®>i 30*3 >9®fu t^uf®® R»'®l35 (Device) I C*rij'a3l1¥?05 
(Networking) ®5)I5^1 ^hH-El'tlMd SHJ (Modem) 5153® l Modem ’■NT’ 
Modulation ’■1033 Mo' >95? Demodulation Hvrti 'Dem' 1305 *lf$® i ^551^ 05 53 
<*H$ElM4 ®15I0® CBPlWlWS ®1515 >93? cBPlWIWd ®1310® ®H$iJ|099 ®15I3 
3i*ll>il!3® ®C9 ®10® Modem 90*1 i 

05. Internet >55 *2*fai*t 1®? VIRUS ’1033 *ff9i*t 1®? 

®d9 : Internet *35 'fl®*! 30«ll- Interconnected Network. 

>93? VIRUS *1039 30*11- Vital Information Resources Under Seize. 

oo. NASA 0®NTS'SI9f\®?al33 5R*ll HC®IW5)9 TO ft? 

$33 : NASA ^>3Rno$3 '<33lf i t?B3 fefto® TOf?® i NASA->93 *^W National 
Aeronautics and Space Administration. 

«W5 5%Tt HC«lbl5l <Jlf*15!iJ «jlO«lRni 0®C9C«M®I I 

08 . ft®S ®5 3®3I 0 ®Rfl>? 3551053 (5lWl 03 3151*103 TOlf^® ®13 TO ft? 
$>Q9 : fi<ru'a»i H|w l 

’SIMM C%W 05 gum TOlf^® ®13 515 fi%'OT (Milkway) I 

o<t. 51515 ^ 1% ft3C5 C31C3® <J3®I3 an* 55? ^S5 ®*ft (God Particle) t%? 

®<J3 : 51515 'J# *1514 (h&o®) >55? 33133 (it»ii) fi«lw 0*il09*i *p®13 C'lOflffcO*!* 1 l 
$*33 ®*1T (God Particle) : QliH *l51^l4Sa|^l f*ft>13 f3*Pl h<t>>is8 5IW 5% Ro-50-1 
>555 >9®fB ®*113 51551 (155, 51 5^3 ®3 555 I >35 5‘t'i >5 55tf%5 ^fS 555 30905 I 

555'®fc'» '5551 RwfBvs 5515 55515 *)t£5 ?1C5 ^1 God Particle 51 *^5 5*51’ RC5T5 
5Rfbf>s C5CS 51U5 I 


sjlt15H >2JC5 S 55' 5 T RPl>35 '5T5t55 R>a4H *3 •2l*(l^ ib'S 

4 *ft% •♦'®«5 51^5 5514^ •♦C5C55? 'SfnFTIt'5 ^55f5 5?? 

(5^5 ; sarjcfc >9 ®5 5p5I5lft '515555 <K5C5H I >95 5WI SI55 ^155555# 

^5 '5|lt@? (5° '5UH5It51-ii) >95° >9550 5% Nc55 '5T55555# 

515515 (ii ^17155 it»55. 'SIJIC’f1M-i5) I ^5 'flll^llW 515 5? (55J5H I 
^8(1- C50^, ^1*1, 511551^1, 5T.1, 555*5, 5^f5i <B ®TM 1 

£515 505 515J151 5TJ5 515 >95? '^4*5 5151 55? 

'^5 : 5153 m fMw 505 515-5IK5lf^I5 I 45? |fW5 5f55155 505 515- I 

oV. 5151 55155 5P55f%5! 5pJ f^? 5ftC55 C555 ^ ^5^f»T5 ^5015 154® 5^5? 
fcsa • «t?t «RM 51515(55 515 ( 5 fejl 9 3 B< 5 ® (Nacll 1 ' 9511*15 ?*rfM 550115 < 5 ^ 1 ® TO I 



(C5 t<rlHI 4t®f5 5CJIJ5 S>33 155) 


oi. ^C5^l3jR3f5? 5505 f% ^5115? 

16^55 : , 'of'b>? f5CJI55 5SP515 C5SIC5T '5lf55 5 513551 51®5 ^55 5^5 *iGm 5«^ei 5T®5 
SK55 OT5H7P ^(.*1<r>c5l(.'J0? 551 35 I >9 C**K3) 5fJ RPTC5 51515*1® I^TO 51 
Ca#515 51^ 515315 5511 35 l $M5>UjlC3ft»? >95 W1 5^5 >5^11, ^lf5^ 

*115 1 51515*1® c*1l3 PlPjvs 5^C55 >9 afel5 ^Rolwl^l ®C5 Sl^® 5*5 1 35 I 
03 . 3 oi® 51F1 *151^5® 101 C55 C5* C51W5 ^5®15 C*l005? 

(Note : ^I®nl5 5t3f1 ^1 'STRcJI ?®H 555C® *1R5 >955 %1 LED ®WW5 SHI 
3oJ8 5571 *I 5 I^R®|C 5 c5|t5*1 ^[5®13 *5® <5095 f®5 R>S 3 l ^1 1 ®13! 30*15- ^51^ 
^WN® («ft*IH), Rolf 5 ! 5H51M (SfT*IH), ■$& 5551*191 ('SfJ’llR 5?t“1!^i 5lf^t) I 
o®.5r*tft?®IM ®lt5l5 1®? 

15^5 ; ®mf55>J|«1 55^515 3TE5TI >9® 55055 553®^ I >95 f®®15 'S1R5(15 <J*f 

' s I®l'35l5 5jf®?pfH *)ou I >95 >955 SIR? f5C5 >3(10*11 2JC5*f ®09 5I55I5 *pft53FC5 >5n*lf®® 
>3 >S|f®®f5r5 3C5 5M5 SR® fe5 f54® 35 I >9®0*3 '5 t4^55IH ®R9I5C® 51117115! 551 
^ I <95 515315 500 1 

08 • *^3® f^35*t ®51?1 f® 1® CTlRl® *15T4, l^f *rf^5lt5 *1fQ5t 515? 

I *'*5 ; *1lRo<P ?5^f®® f5C955 ®9o*1 ®1 C5C® C 5 H%® *1514 ■*f1>331 515 I 551- V 
' S '^ ,:i5 15 « 3. 3^0,105(5 1 15CS5W SJI-3 ®5I1»[5lf 2l1® 5J15 *# R(«R*1 ®C5 5H5 

,| N^'a3>S1t531^3lCSR*f1d51515 1 *#C® 0 2 « H 2 -<9? ®5 ®^|1® 3)551 tr S } I 

°^- ^%*H3%5f551 t®OTt ®®rC9 35? C3TC55 055515^3*1^35? 

I • 555 5155CR035 5C® 5 30®IO515 51311 51515*1 TO^RJ '^*1*1 1 9 ®05® ®05 515 ®55 
j^N^SRVRl ^ TO^fO® 3ltt*ftai?C5li15l 50*1 1 51 0505 51®1 5J% 

^31 0503 ^5JjI*10H9 'S1lf5®FT5 53 55505 >9 TO^I 5f§ 35 1 5^0®T5 <3 ®1 2 f5I5 55J5^f 
^ ,8rt1 (3&V19 ® CPIC5? *#183*1335 I 



}lr8 ■SlW-mi‘5 ftPtiiPT ^1413*1 f30aM <3 3Tsn^i. 

ob. 4 H $$13 C 4 ^ltf %413 •TOR? f# 3|3 stfpf 4 ft , t $l? l 3 C 2 JWm^ 5 t C4? 

$33 : 4p‘1$S|3 4lf#13 3R35- 3TS5l$ 4tC45 I 13FS3 sm Computer Program n „ : 
-aof«v»l 3E55 - C®lf® TO5t %PtI%l i 

o«t. 4 H$t>i 3 #534 *15 ^ro’JF’t bios 433 HTML -49 <ff?;*t t^rfi i 
$33 : BIOS-43 < y#i*t 3E5t-Basic Input Output System <3 HTML 43 
^c°il— Hyper Text Markup Language. 


(C5 c4lwi *llt>f5 SKJJ3 $03 1*R4 3C5) 
oi. Windows NT #? 4WI #? 

$03 ■ 3f5C4 , l > i*P0 4t*1lw*R Windows Programme-'®! Windows 95-C4 5'enc'f'' 
®3 fatS? 43>fD operating system <l | SrlC3 3R4 i 4f5 Windows NT 5R5 
*lf3f&4 I 4fi> •°1IC.^HI*1 4p l 1$'Blt33 TO M lRMI<3) ^piR<lf&?.f5tC^5t i 
$5^(5 ftni 4H$Sl3 3355 3313R53 f5l#t SJ5I5 f5t#t *1T5R33 

3E5l®% <?ST>1 <551 35 I t3^(5 3P5 C$8t 51 OH13 SR*!?# Si?*! I ?1k31$, 3J$7i 
TO!?, 3l$1$43tlt5, OMR. *1133 4l$f3®13t4I#t3t(5l®4ltCT3$5t33*t i 
o3. 3nftf3R53 ®f54 C4? 3#dfi ^5ls(9 3n> tfSH^I#? 

$53 : 31$ tfSTC53 TO3 3Ilf3 C*® <g f# | ORB# 3>C34ft> 31$ tfSH 3t*Tt- - 

Google, Yahoo, Altavista, MSN Bing I 

oo. C4R*K$33 3®R4 # C313T19? 3t^ 43 5141 C3f"t 3t»l #1 35? 

$53 : C4R3£$33 45 s Stilt? C$3C34 5UI'*1t4l$*l I >3# *nf?E4 053% 45^ Bffe 
53^t3 51®! C93'3tl'*|{| *15R<# I 

3 P3 5 (.4R«U$<JC.«13 313Jt C?f*t TO 4f 3TO% SJlft3?R2J SR3 5 3H 1 ^I ?5jf$4 ?R3 
45? 35«13R? 5141 >|f% 5R3 35E3IOT3 ^ 3R?13 l 

o8.3$3l5f#93 3?E&E3 5T3it1#9l3 <334R333t3#? 4ttpTO!3 2)3^3551? 

$33 : 3$315 f?CT|? 33E5C5 5lft t?TO <334R35 513 * 5tya>R>H>M fafTO Silt®' I 
3lf*l513 ft*WI3 41$t4*!5 4 <25TO £515*11 ?R? | 3oJ>3 3R3 «j£jf& S|33 51^[ 35 43? -I 
’jsJTO? optfspjj 'So 313 3553 I 

o <L 4f"1$$R33 <^I5 « 3sH$t!3 1$«R 3*R4 # C3T353? 

$33 : 4H$5R53 gR 3RT #tf#46IC<l $q*fll54 4H$1>|3 513 4H$$ 1 C33 3C51 . 

3 5 f s 5$tl3 1%*13 3C®11 ^H$6R33 <f>R®3 C^ai C55R5 l?f%3 '5S(J 3^33, l5Rf? C ' 
3?5> c 1, 535313 tsilfa? 5I5R5 ^513 35<feF5 '5RI13® 3R5 I 

o^. i^R3*n ■#!? 

$53 : «Plw<nl (£RI 51353 55® >ii5t.<p|51 Z’TO I 3^ (3SR351 CjWt3l|tWt(5* 31351# $^5 i ^ 
■3313 ujiiltwl 'Tift'S fittRli 513515 C^fCRfC? 1 CSJlf&5 TOJ3 TO*f $«5 351 35 I 


I 


■2R*P53’>t 1%f5<35 5fl3T3 c t RwH « itrtf 



; 3»*i*(*lwPlt. 5®R« C3I3H5 '^P p l$6l3 C5B'G5R^3 513R51 ‘’jfafft? C5 C4RHI 

jjjCS 3J?f?® ^ 51 ^C®lft5S ?flfe3 -SR5I sqffro 311WI551 5«1, C55R5 'HIMIMl? 
«("P13 c rf^ 51^33 33^R33 '5S«lt C51513 ’tP'lt’Ilf 5 ! 4C3 '3T5C33 3f5<3 4H$’Bl3 
■jjpfgT^ C55IS5 3R35 I fsfe'S 55TC3f5v-33 ^51 3t51®%3 $333 e fO^H 3c«1l- 
*jjjjfp5ei 3^(H$C)(3; fefe<3 4JIW3I; 5ltwt*lwH; 51$® ”^)5>13 45° C51555 4f?51 
£5t>'35l¥ (LAN) 31551 55C515 I 


$1^^ ^Pf<ac?ra *lf^6|gff ^0^8 ) 

(C5 C3R51 3lt>fi5 SR!}3 $53 f55) 

o> il^l ^ ’135 *flt^3 3WT t4l*lfl» 'sI'^l'slR? ^5TXH C551T® 513131 43E3? 

1S53 : ^TOt 5 , t33 ^Hf^? 5151 'o|^|4|l® 3If05 C5®R3 513151 5 S 5C5 555 *tll5 I 51515 C 1® 
C5nc51 f4^C'-5 51105 ®jMR5l f5$3 5R3 ^ ^R53 5I%TO3 ^llftc^I? $”15 I il«l <1ll5C® 
Sjf5°K& C?Pt 51351*1 , 4f5R«f5 5R4 i ’TOSt? 555 , 5lf5C® 5i|%TO3 *#515 

5S5 3R3 5 45° ^51 ^5R*1 5R®°1 51*11313^5 3C® *1R3 I 4»R3 S113 *Pll3 5T**1 

5n«R orf%0®5 5553R3 5151 ^ 5R3, 5R5 5505 ^13T5^ (53R51 53® 35 I 

o3. WWW 451 RAM-43 ttf3M #1^5 I 

$33 : WWW -45 *ff5i*l — World Wide Web 43^ RAM 43 — Random 

Access Memory. 

o®. 81331$® 4WI-43 ^51 '^P5 CTO £515 5JI5 5lSl? 

$33 : ®53!$® 4WI-43 ®51 51§t 55# $3-4413® (CO,) 555 i 6l53t$® ^W? 

5*ic® v jfi3lc'* C3I3 5 415'* $*t 4l$t4 *1^ 5lf54 ®143WI C51555 I C333 

TO ®531$® 415^-4? TO 5lf 41C53C4 ®53l$5 TO 5t5 I C355— 41# ®lt- 
43flts (Caj, fiW5 (CH,), 55# 5t51-5STfllt® (CO), <544f5 (CFC) I 

°®. 44^5 <J#55E 5]%3 41$ft4 3^31*1 44? 

$53 : 5155153 45?4T 1*131 O 55^1 #C5 *#S I 4t f*151 « 55^1? 513R5 3«1*l« 5131 
?T5 535313 5R5 I 3«f*RG3 5?jC4RR53 TO 55%5 555. 305 StC5*t 4C3 455 
#^3 5R5 ?Rf C5 $ C55 4R4 551 35 ?ff5 0515 51 3TO3 I 44®3 7? 51^C55 
^1®#4 3P53 51*1 i^o/tro mm Hg. 

451 13$R3 #5 413 51534 35? 

‘ *$3 : ^f$4 t® 451 136R3 5151354 $4 C3I54 f#l! 5ltOT5 413 51534 35 I $4 
413R 41*15141 Sfg3 *115, 51 ?55f44 1& O ^R33 44#14R4 ^f?ii 4C3 I 

^ 1$$lftT53 44R5 3144T51 C315 3?? 

I : 1$Blf# ‘vfj’ 44R5 5144151 51 CSR51*1515f551 C5M 35 I 1$$ll55 ‘4’ 43 
C< #1 5T5T5 3C5 C5T5 45i 3C5 C5C4 *1R5 I 5144151 C5T5 ^f5tR513 SJ$t4 3^51 Xn I 



i>trt> -SJC 7 P 5 TsI Vj T ft'&JM 'S 




os. iw aaia ^mocaj c^rpn a$a ^5 >& fa*fa -rh aa? 

i5 ' ^ g ^ 31^1 <iw ■*ikl(.<j) ‘jas'ol caTCTt a$a §*(^5, <3 fop f^fjj -^u 

CT aoa Waj ^ i?TRI ^5#f ctplt TO S5tCP JfU5Hj3%pc, ^ 

^®t i ^it®! oHait^a faajre fe.13) c^^TOf ^r&wa aa 
■+&H, at atfstija^iM a3 aW ’ififb'S I 


v_ fif^T WfHcm «£t M tl*ll«i^> <»)<i>vs) ^o^8 

(CT CPtFIt %fi> 2K?p §^a %5 Pta) 

oi. c5f®r (.^fttPti a’tc® fa catattcat aa? 

®’ &!l : <J>PIuR)Pm (Telemedicine) ^PTT C^WW, $$I41HI> at 3 HtH) 

7T3I 3RJ2R3 filial Wa t sm?n ^ 1 ^ i *Rf# at ^ 

WRl ($%^H at ^RtWCSa aWW fafe>3 aP WfclPK (Video conferencing)-^ 

wat 5j»fR atat ^a i g5H facia® f&fawasa ce%ipR at f%fe 5 j 

*^<Plw[*R.-^ atajDt ^lc°lltHi aRTICa^ cfJfacafePw a*Tt aa | 

°*. ‘*tfa ifa’ fa? fcvtl*a«| fafT I 

® w : ^ c *fl , tf®%r a$ m afa? ^sj aa® asna ca ata«ft ifs a*ca «ife»ifj. 
^i«sn?n a$re cacaa wa aRtt at afe%t a$a ca*t aata 

< ^ t ' s ^ ^t I ^ >33 ®aj ai 2JCJJP1 -^5 pja | 1R5| a?a $*fa <pt®r ^ 

^ i ^ a?fi> aa® a^ata aMr at« a*aca ^a? 4$ aro <fgcs ?|f%»|f^ sr. 

l CT PlacS a<W 5(55] ■>|fi-|f'3>a arfaasffl | a^ f^fa^s aipna <jc4 J3t 

< it^ 5 n c t 4ist ^ac® ■‘tits i fp*i ^ipi <j<5^ < H'sra ’pri f&c*i< *tfe’r° p i3 ^ir-’ 

^t <MW •J3^« ^SJ3 CWI OT8 I 
OO.teitHft? 

>iiPitvM 8%-br% ^%5 5^1^ iwc-ollu ■‘iftfB'i i ^pCRT TIW ifR- 

to? ^RO^R w« ^Pifu^ lijpre tjri i ‘^jprcsfeir-. 

^ 'Mttfl OI<Kt>S<JI^ 3[%5R ^RU ^S(^5l g|J| tfH<> [^ 

5PI fepMl? ^5 I 
08. si'»«*hi caw anaw aa? 

®' OT • aivs<»>Hi gji'I aa i f^Sifaa '<$' M^Sta awi a*a >sr c! 

asaw «fttei ^ ^tom ot>h <m i feD i fan oioia^s ^iac c ' 

®nca i 


o«.caro<^a1^a?rw*f1Sr?p( i 

: CWj C&5-1 >iN»n> ^MaN fitifai's ai9l^ C5^a i sjirg «i®pnajia 
a^ia arca at t$i«er « la^awa ^r^Kaa taaaf^ %aca a^ a^ca i 

%rtavj. ar«ij, ^t Pw if y as fa^u, ca ^fa^t igi 15 
*H*iPi5ID<wi«'i ’tRaa.cia aaa %5%asa«t %aca aia^s aa i 


4***!!- 

^^s§ta?a^? 


•SJW^'^T f%f%^PT f^55H 'Q ^IrS 


&• 


: $s#©C3T>3 Srofel ®WiCHM WTO I <3 §^5 I ^\5 

^ ipf^I *tWK3 ^Hft>5c<?bW^ >1I^)WJ %S| ^GlWI ^ I 

' && : ^f©fa<ra >sw ^ft=nS i ct^rs ^ gf5 1 m- ^ (o) 

dFTs^O)« 

($p C^t Q(M ^o^8 ^ 

(ct c&m 5fcg^ s® fe) 
o>. ^ t^rjp i 

®^i : ^fB vs $ rSn^i 

o^. Renewable energy •TCHMMHi ^#t? 

s^j : (tpr ^miR ^?hi 5irffe<i» c^ ^ir^n to, (Tm^ro 

C*R TOTO TO! ^SIC^C^ «RT?H?7JNT ^MlfH ^t Renewable 

Energy 40*1 l OTH — C^t4*rt^», ^vojlft I 

(jO. 1 K watt/hour f4^]V4*1C\£ ^ '5^^? 

5^ : *11^53 4t 4i<5^lR^ ^C=l1 ftO°1l<^ni;/4*6l | ^5 R^c^i^j'S 

wlwl ^ vnJ|^j C4 <s iRto vofe^ ^*1% ^Hi “tRfcOa 

^5 41 4T9 ^\ W R i <l o il'o4ll5 4*5t 4C«1 l 

08. C4T4 4t cell- ^54 ^ITOTI4 ^iS'Qf 4t°1? 

^4 : CTO 41 CelI-^4 TO414 ^Sf 441 44 I 

°^* RAM 6 ROM-44 ^4Rtj(4 I 

^54: RAM -44 <5 J C % 9 1 — Random Access Memory. 

ROM- 44 — Read Only Memory. 

°^- TO4WC^4 44CR4 4? 4f^4 TO Rs ? in^44 4T#T 41 4^1 ^41 CTO 4^4 $*14 TO? 

: TO4C4C^4 44CbC4 45 4f^4 TO AC°11 4^o (Liver), 41^C44 TO^I 41 ^1 ^34] 
^TOf^SlR^^ i 

^5jQ^^^3Hhca<t ^ 5K##/^W 4^'o|/5#( 4>H>vo | ^o>8 ) 

(C4 cron 21C34 5^ R4) 

"* ^ S '' i,? 4 ' Svp1 ^ ^ a^R®t f^rft i 

• AIDS >aa ■ t yfai < 1 ?c°11- Acquired Immune Deficiency Syndrome. 

** ll ^ 3 a 'osa^s aw afsat i 
' s f^iat ataw ^ wtcaa'Q 'srfaa ^raa aca ^a «tw i 



I 



itrtr •SlPiP ma'm faf#4m mtataa R'eall 'O gt*jf^ ^T^ l-' .; I 

0. ##R apt saRt spift atan I 

8. *#M<1 Rfs-fmc* 5>ul<J>'Stft's 3R3F5H Piat C^RH | 

<P. ##P14f5 (lymph Gland) 5fC°i 3N331 1 

AIDS 43 £jf®mta : 'i)3'5 J 1-43 4a*T'<3 < T^3 C<PlcHl (tR^Pil 01$ I ^St^ e&iH Capf. I 
<1lt>|<i 4<Pal4 Sma oi'iRt'I ®rlapt »i'a<£'a| 'S|<i c iaH <MI l Caa*1- 

1. '5IIV1PRI aam ®tHFt t^jR « ^NlleH 1 'at^h*i aaM'bIM 'aiyisa aatt I 

3. a'®43Pla <3tRa®gi®iaaP® HrvmtCSfoat^iafRptaset W<3?Jt l 

O. <1'3 , nlC*1<l *1^*1 5}5 <3 PlR® <14$) <1 a*al I 

8 . aift <3 ’JsK>H aWJ ^Srf^P *Mi4i ffl 3 ? 44 ®t, Rite's! 9 Rata^t Rfo® ®?l 
o3, fogffir’? 'jfoa ft? 4fl> ft am® aja?5® 33? 

$33 : fort#® 1 ? *J<Ria 3<mi— ^ew mtbHPI mm i sum stlfft® ’tJP'-.'t: I 

'»4C*1 amtoR® <K<J 4H4I3M4 $Mlft Rc^W 314314 <P4| 33 l 4 *14CH<1 ^MlR ?l?5 I 

mata^® <pi4h ma R#s aa <ic«i 4)5 aRtaa <jI«*i<i i 

os. 43I-C3 a®lP5 ft 3C3R? 43I-C3 « mat C3 C<PMfi>4 ®3* cafa? 

S'ss : jj*'s , »l('s mm*} %. e i<Pjj*t cult'll al'jw ®tat® < m(.°i 'St caw C3 mft’jg I 
'sa^'iCHtu (10-*m caw 10-»m) 4?° $a> PsaH * 1 H'i| mm*} 445£f313 Rftua $Vt*j I 
33 'StW 431 -C4 (X-ray) 4tm I 

4^-C4 <3 mat Ot-43 aWI 431-C3-44 ®3* fti# C#t I mat #J? 'iU’flW'ft ’$5, I 
®1^ #® ^W<P C4f*1 1 

08. *9 btw isj'vtu 4g<i '9 , 6tC*t ’tl'R*) ^.Ps RhI m^o^ci ^jiajf i 

$^a : ®®a 3W1 a$a $aa *jftf)a mta^t am | ^wosOi a?a ®®a afaaft® an I 

■5^41° ^|RRt 9 t>l01 ma^Ha® 4®f5 <*5(4 'G'StM '3(<Hl3 m<ftj b.C< I <PW*t <5$<1 3^ I 
Rwt -JPCst I 'Stmt <3^? (W) = W (m) ■ I 

«sif5xp48? ^j«t (g) t ^siRra (tfre V5 ^»tBt ’tin 4f»«p<€? ^?n«ra ^^5 1 

«nw I biw C^TCrTt ^3 < 3 ^t <jR%® ^ ' 0 W?Rt >!s ; 5 IW? i'SH'SJta I 

od. 'b|i||t<?ft>'*i f^? C4W ot'oa JjWt® RiiJ( c t 

: ®mc^t ?c»n t J T3f®R wctic*m c^m i ^ tic^njsm ^nan I 

3)fl'»iM <305 ’tN^n 4?^ m agrc^ ^ttw ^a?tm ^ ^ I 

cam '3 Top <t^p ^t 'snttr<tfi>’t ^t i 

^n«ni itotRt yc<pi'8t Rwt ^ca i 4^it*raa ^ jumt?- 1, 

•tmas RDi <3Ta c^tt^ tj) ^33 jjc^lst R<iac c t ■'i^m'oi 

0*5. 'stRawo^a ■^fi'siR*? '5t*t > d4i a**®? 4f& *iR*iiw? fa* f% c$*t ot #w? 

^Bt : ’twacwaa ^i«iR<p '®t < mrat at Sa3«t atmt- 98.4 °f at 36.9°c 1 
JJH<101<3<1 ^otaaiatt afaatca ^ aataa cam ata^s 3a 1 aat- caf^ta® <&*■ ^ I 
waag^Bcam 1 &R<pjm aicittRStca am asf&t atca 95°F - 1 to°F Ms 1 


} 



oi a*. ®f® fa*? sfgfoc® wti ssnaR^srtncaa aja aro? atimtcac-t aaa Rfe 
^Ratm^^ca oma catait®i a^t? 

®x3a : §|fe 3 CMI Third Generation at ®*fta £t®caia CTtat^a Wta fit’jfe 1 4 
sjjjfea ai3tcat catait^i ajrecacBa (fafe atwidfe) arnica «caa ^Rata 9 tt*ttmf i t 
c6Rf«*ta caat, fefe’G aHaacaca aRa ^^taca? aiaara <pai ata 1 fsfe 


sj^Rr^ vsat 'atma-statcaa af® caca*c® 80 caatatfs n^s aps met 1 at^ttowt 
staa Qf® ^faat st^ aca a®a cBRiai'trcat'l caatarst sjf^na c 6 Rf 5 ^ 1 


a. a^Br^a arsta as ^ < 3 taf^? 4 at ( 3 a? 

: a^s^ta arsta ao^a apa amt O' 1 'O' apaaRt aife mapta apma* brp 
ata ^aps met aet 4 ep a^^fa at^t •spa amt 3a 1 


a. aicamjiiaa aata ^loiaw f%^? 4at,'»iwa ayti'* <?'*? 

®^a : ateiiattcaa a ata mtmn Rcaca aa 5 , a%, 3fa-^aft, 3 tam, oo®t 
t^itfaa am^ra, mta^tt, a*gRmat at atav 3ta rnca 1 

atbivjm fear? afmsta mfa 9 cmaa i g b mytips camps 3a 1 


a. ^ma asf^aSUta fa*? 4a* 4a §^tam c^? 

$^a : sa)\s)<a <3 ^fsafsc® at^ asao® aa>ji aRiSStaca ^ma afm®6ta 

atm 1 ?a®tRa maam, ®ff Rata 4a* c^rntra faa^a, a3tm*t rnaarn ^®afa <fic®t 
4)5 ata3® 3 a 1 <pc<(<p 15 ’jma <pfHS5itaa ®at 3 aa ^c^ii - cray-i, gray x-mp, 
CYBER-205. ^ma a>H55lcaa 5«la<p at^sa cap (Seymour Cray) I 


«. rntmtet fa®# samta c®a? 

: caa ®ra?m is? ns mfaawta aafl 1 arjaoca fa^ at^ta ®taa (aaw 
<3 amnia*) mca* 1 4aa 4iacaa ^aa ®%t amt a^s aca ^ mRasma 
^ aattm caa aarspp at mmata mtata mi® <rca 1 4 aa fa < if)®aff g)5 caa 
®t3t^if3 ®imm ®i®#ia aam st® 4^ caa caes ^aai caca^® ^c5 ant 1 wt 
^cmJlcaa (st^) af®ma ca #3 micmr® 3 a ®ica* fa®# baastem atm 1 


*• apstcaaatam^mataotmtf^? 

^aa : anstcaa stam ^mamccmt 3 tmt- aittSic®^ (av.03%), ^rfatesm 
(3o.«tj,%), a#t (o>o%), ®#a arm (o.8i%), an^t ®«f5® (o.os %), 
' 3 ^h mm (o.oob%), f#ma, 3f3t®c®*t ^®Jt)a 1 

’moma m%a*®? ^caw aRffpsmttmt c#3tpsm® maa mt®t? 

^®a ; mumta af® sit® cacac® i,tr®,ooo ar 3 m 1 gta caw ■^[faftps mttmt 
^^5 aaa mot v faR 5 it» caw® 1 
cam^as 4 at^twt® cmmtaa ®aa* w w? 

: cam^wa ®aa at¥ 'f^taaM 1 S?rat® cmaicaa ®w Ra cawjt* ^tna-t 1 






oy 03 05*31 <%fi» file# $®3 ©o® 553 : 5 x <2-=>o 


3i?nc3c33*®fafim3jt3^3mfa?4afii^^ 

$^3 : 3K3ICWI3 ft# fi«3 3jH6c<13 313 031033 i cilc«c«w £JSf'»5t35 aifaim 
dSf»l3(TSS) I 

«t. I3<tt5fa 43?43fiJ3l33t55 05? 

$33 : falR 45 33033 RNA ®fa3t3 31 fi*% 313103 fa?!3 31® 503 I fall? 
'efafllons SI313 3155 31^5 l 
»i. faf%#3<^5®fltc5R<3rtc*t3 3 , 5*t? 

$33 : f 4l34#C3 3 301 51®#C53 0505 C3ft 5®3I ®fc3 31 <H9 03*33 *T5‘! 
31^33 3ft5 fil33#033 5fo#5 301 o.5-o.tr ftjSJN/wWGM I 
3. !g© 3133# 33far3 313 fa# I 

$33 : ^5 3133# 33%- C3C3, 531 1 
®. 33E5C3 5fa5t 3113 fa? 3ICUTOICT *1®53l 5® ®T , t ©*33 4TC5? 

$33 : 330503 5J351 3J13 5fcQitl0eM I 3I03M1IO3 *f®531 bo-Ho ®t3 f30«W 
(CH,)31C5 I 

5. CPUW RAM fa? 

$33 : CPU- 3>H$Gl3 5l$<33Jie33 45© IRF^jef 4?“t faPfa$ 3T 05§t , i 
fil (4*3153*1 ^$f3$ (Central Processing Unit) I fafa^$ 50*5 ^HSulW’ 
3fe*53i*1 I 31^033 3%3 0333 33 44-fiJ®I305 (333H 503, faf*fa® C®3© 
3»H$$ I M3 315% 5rt4»(35 ^f®®1913, fa»fa3, 41$6<3$ 

313'% 338(1305 P<3aM 503 I 

RAM- 5H$T>IC33 4^lft fk5 Random Access Memory 31 RAM 503 < 
<>H$1? I W 513 i 5313 333 WWI 4>I«1$B|C3 ®31 3*5 I ®C3 ®«iree31 Save 
503 (**3 413 3$ 53 31 1 

3. C3J 43? 0*^3 fa 4fa® 31331 313? 

$33 : 0330® <11331 3I3~ 3fa©5 4fa® >331 C®>jt3 31331 313- $13$lfaf 4(3® 1 

3». ®fa3l3 >331 4fi»'®fasW fa? 

$33 : 4H$$ 1 3 ®fa3l3 : 4533033 ^f(®53 <211313 31 5fat$SlC3 C*1fa03 
3*3 3)35135 1 % fi*3l®i% <31313, 3#1 31 $<33 38 3*3 ®*5 ®$313 3t^ 1 
0333 — Win Worm 32, Trozan horse 3®)# I 
>31$ ®fa3t3 : >3© >33© C31313 31 4>H$$I3 >»R3l3C5 ©fa® 503, 

>331 <J>H$$I3 f3C$305 ®fa313 fijf®C3t§1 3*3 0®103 I C333 — Norton 
«fa3!3l 


,#33131* 


4103*33*3 (3fa>43 313133 ReaM 4 


C3 05*31 <*!>© fiJO# $>S3 ©3; 313 : 5 X Q = io 
41510*1 fa^JA «W03 4l03t 0331 3T3 >331 <1t3 '■13 CI131 313 C^3? 

15^3 : C3CT C3W 353C& W1 ^l<WC*t ©^®3 3t<T^ >33?. 33 4^ 3IC3 $<Mg I 
^P«,3f3C^3 <lf®C3<1 ^!C3f3 <lfe) 3313 >33? C3W* 3 X 10 s f3&13 I '3<13f3C=F, "ITOJ 
£3*1 '5*33> 353 43? 0°c ®l<13ian3 fill® wwe 332 f3$13 I $®3 <ll®WC*13 >9 falH 
3J331C33 ^1313 fapt®3 313^3 (B335fC3l3) ’$3313 m 3113*33 ©3© C^faU® C3f*t 
333 3*3 I 4®3J 4l<f>*3 f3*jK bV^IW fip*3 «|*31 OT313I3 43? <*3*13 C*I131 313 I 


0^. C«fC3 3R%® C3T3 fiJ©P3T3 ®1<1 '3*3? 

$33 : ^ OW <j1^%® ®lfa® C5133S ®33 4l3»lw ®1<1 ^3*3 I 4 fifel13 >®3J C^*31 
3I3I3 £*31513 53 31 I 


ao. ^1®<P*3 1®t51 33<1^ S 1 ® WF13 C^3? 

$33 : *H®3S*3 31®*3 5f#33*”l3 <#313 3*3 3t'0313 '3IC 1 #RP 41^51 3*3 313 I 
®1!?r®l ^t®35*3 31®13 *5% 3*3 I 4 313^1 fa^l ^t<*®3 <1# ^® 3* w f <#3® 53 I 
^313 ®1? fast 33^^® 'S333 1 


08. *131^^3 >335(13 313*® *1*3 43? fa fa? 

$33 : <13$ f®3 >413^13 313*® <1*3 I 4«E>31 5??n ^©3, ®33 <3 313% ; 43?1 1 

od. R*f|3^ 303 313 fa? 

$$3 : >jf33 5 “ v t fafl3^ 3133 313 f^TOsiBJPP (Seismograph) I 

ob. 3»H$$13 ®fa3T3 fa? 

$53 : 3sfal$8l3 ®fa313 435 33C33 <2111113 I 31313*1® ?$13C36 3t f$*?3 313JW 
4«^n 35fa|$B*3 fi*3*t 3*3 43? 3sfa($$*3 3?3fa® 33?S <21t5Jl3 fa®3 41309 4C3 
•S?3 3*3 C33 I (45^8 C3I3> 4 33033 <212*3 3*3 ^f$C3 ©C3 31^033 3*f® 3*3 I 


0< 1. ^ *1lR « 33 <1# 33C3S 3W ? 

$53 : ^5 <HR ; C3 <1# 3I31H3 3*3 350^? <331 $^<ig 3*3 ®TW <1ll3 303 I 
^©3 <Hf3, <1Tf®® <1# $®#f I 

# *nm : 03 <1# 313*33 3*3 3505? 03*31 $«.<1«J <t*03 3t R»g 303$ 31313 335 <M(<I 
^13 03 h| $«,<*fg 3*31 53 ®*35 33 <1# 303 I 0333- 3^053 <1lf3, »<% <1#, 313313 
’ n ^, 3^3 33f033 3# ^5J# I 




(7J C^IWl ^tlbfS ^53 f^; ^ ^ X £ = io 
^ C303S ^f3%® 41031 4130® 333 3*3? 

*# : C303S <J$%® 41131 4130® 333 3*3 b r f3©$ 0305® I 




^JtTF333"3 f3f343 Rt*tt3 c f R«al *1 <3 STgf^ 


o*. C*R 3 T^t C5N 

S*3< : '5^ COT *tC*T l 

oo. Rwi 4W c*fl 

*iH«otcA <s03*a jpfi'S? ftwt ^£3 i 

08 . CNG-4* fc? 

^53 : CNG-43 •ff 3fi*l ^1“ Compressed Natural Gas. 

o£. l&filWM ^tTPT CttS C4H ^Tfa 5fgV5 ^ 3 ? 

\S>33 : *if$c 5 l 0 SH ‘ s tJT y T OWP ^515 g| sfgps i 

ob. C^PH W *1<3U>t*l c^i ^rlt? 

: W WQ WOT ^ *fi&i i 



C3 CTIPH %?fi> «fc*p* ^33 ftt; W: ix} = <? 
oi.^*ifi , '5i. < i53 ^t? 

5'SO ; Pi»V C3E® 3l*bl ®^1l l iW'5l ^CDCtl <3 5^6 3J37JI I 35 

o^^lflWU C5^R) 43 3R3 c*? 

\5>d3 ; ^WWtG'd erw Rt-'iw ’ifilb® RwH fe «p|*f l 

oo.'a(l(.»ilu ’iFow’l ^5? 

t5^3 : 4IMI3 <lf® 5|fe CTC^CS S.b'b.ooo ^ I 

08. ‘c3T3t>’ 3®rc® 3t C3i3tra? 

§33 : ‘awB’ (Robot) 43f& 3tl|3 f%R1 <W#t3, ^Bw #TW l ORB 43fr 

^Frcjt 31(33 313$, 313 4ter<t4, 4333 « EsffiTRn <7tc*nn7t ss <4$ cw 33® 3531s i 

od. www- 1 ® <3<f3i<1 ^t? 

§33 : WWW-43 <jfai<1 W* World Wide Web. 
ob. $j|Ri3 ^3 £3'J 3 s ® -*ilc®l ^»tJ3R 3P3? 

§33 ; 5J|15ra <W-«V b 3®3 <13 <13 <7f3t 313 I 3%“f3 C331 C3C5 is. C353lf? 

ifetrb I ®T$ 41313 (TMt 31£3 ^obi 3U?1 1 
o«*.AIDS-43<j43i<1#t? 

§33 : AIDS-43 <ffa<1 3jFlt : Acquired Immune Deficiency Syndrome. 
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WFBI <x> II C&fat 5 TWI (Magnetism) 


'Sjqjra 08 || 4^5, ^1? 'Q Wt (Acid, Base and Salt) 


WTra od || *f|R (Water) 


WrRl o'b II ^T sp nr (Our resources) 


^PUITI o<\ II (Polymer) 


^5j*dTr?I o<5 1 | RFtJ <b 4t (Food and Nutrition) 


Iicam-W 'G^TSJ (Disease and Healthcare) 
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Sdfobus Light : Nature, Spectrum, Different colours and wavelengths, UV, IR and LASER, 

Reflection of Light, Refraction of Light, Total Internal Reflection of Light Lenses, Thin converging 
lens, Dispersion of light particle nature of light, Einstein's photoelectric equation, photocells. 


Nature, Spectrum, Different Colours and 


Wavelengths, UV, IR & LASER 


0 am. fr? m i wl f fr gRS feytit 

$ 5 * : : ’snM 4 ^ cmpi srs*! 'staffs i 

: CT C^tW! TOJ f^RIPT XU* 

I 4 '3Rf "tfe *14441$. 33, 

3TR XU* 'SRI <4lfTOI ’THI I 

'SfRI? fts? *tf%S5t3 trot 'STOP!, S5*R *M«GWA 


<S||C*1I4 •'tfo -Sf^s XU*U5 ^5 ■srf?®T? 

^3 : ^ 5flnjCT 'sm?n<! C^t sjfe XU*(sS },trfa,ooo ^nt 5 ! 41 0 falllfiicw I 


0 'snt^iRi ts ** 

^3 : 'siiwr ^54* ^ srh i 4 ®iic*ii $4ra 

^ 4^s <flg fi<p ^inoora 1%v54 ^54* '5(RsnRJ 3 x 1 Corns' 1 C4FT ’TOlPl'* $£4 44* 

^3*11 i^nptni tnu 44° '4|R|{M3 CS1C 5 ! ^ ^3 I 



08 ©Pl4PT -3 TT«*|^jH R'aaM <3 4 ^J©» 


405543*4 ©f444 4T4T34 ©3@H 'S «Tg% OQ 


^ A 

0 44-8. C4515T©Pn5^©? 

$^3 : 4^435 }j»oo 4333 553) an? c^rai^w ^5 sj*tr 45033 i 4 ^13533 
C33C31 $«?? P335 4©©!^ 553CT3 '4||<MM 31 C3©03 ^5p=r°-an ^5 ^5 *|fe5 41 *fjj^. , 

'811+ta C33 55 1 4C<5J35 3053 5HMI3 $RJ 4 *l©5 4Jlt«Kl>3 *1©R <*RP&T 5©©3 5R ^ 1 
4 j i4T*i*f 4lc*<3 *l©» > i*'’1*| 35©<3lo<t> (.'W*ll*5lw 41 c*Hih 4PI 1 

0 44-<?. '5jn?ira ^s©<, cotw®^ ©? 

$53 : «rtt<nls ^5©5 C^P : itri>8 4IC4 5JT3K3C34 $IIP113 5®|©® C5?W ®c$4 
35C33 | 45 \5^J 444 4©*j© C5©35 <3 <5©5 CTO Jft5 <#^5 4©3'«3 5© 554fl 

’ffl <3 33j*lJ ©©53033 $<53 51 ^535 5jff|ca 3 X 108 ms- 1 C3C3 5I3©C4> 5©05 40$ 1 

4© 31^4^554* 441 4454034 ^53J $4334 45^31 4C3ISR 55 51 I 

O 44-*. *ilt«il<Mft[ 5 <410414 4f4T©*4©? *1104145 3©1|'©*5^5 43*13 <3©©? 

$53 : '5)l(. 4 !l < Puftj : <3*1031 ©©5R 3$3 <3*1031 ©^ C4C4* 'srtCPTT 05 C^stOTT ©04 05 4t$[ *tsj 
513 00°1, PI 4404$ «llc.‘ll<Mp|| 303 I 

' 5 tfpn4 3©j<}®5 : 4t*tt4if*t 4 , ®©o3t 45 ©o 4 3f*i$s5. 303 i <5io3r 4 3 %^ 

©3 4413 1 551 : 4. 45TO313; 5. <51©3l?l <3 4. 4f44lft I 

45T33T3 3f4t**4 : 3*55'O031 45RWM ^RPIM^slf-f ©03 35153M #1T5^M3 55 | 

3©3lft 3©<« ; '510414 3f*J«3t 5ft <31041 *35 ft 5 ?® fife 53 $1503 PI #|W?05 'Sf$3li 3f*JC3403 1 
, 344lft 3f a BW : <3*1031 ©=5 C404 $44^ $110314 3f“J«5031 4^ 5|4©t<j> ^5 4^5 v5150? 
'©lot* $I44l5) rffe* *3 C«i 1 




*i^ A — 

0 44->°- ‘^F5 , ^ s ? 

• ,445 4 *1 1 0*3 1 ©43 1 5P5^515 041031 ©^ $53 0404 C3 4©514 *110414 gsf^ ^ 
55C<Prc e t 55 ^STia 5 435 5JPT5 3P1 l gPR 5P5 '4^ | 

;jjpji(I «nWf35 3pr^ = ^rsi x 551555 


gfjiR, 5IT1?1135 531^3 4353s 5C3 ^t55 ^5$1 <3 55C35IC53 4^3 «55^ I 3P#5, 
jailed Xl sr= 1 cd.sr 


q £(#-)}. '41t 5 TI3P 3pt5( 1^? ssrTPlW 4flG^3 4<P^ 135? 

• xsfTPlT^ JFT91 : C351CR1 ^515 3^ 51 ^lt*1l<P ®55 C5C35 2|fe C5C35C5 C5 5f35l3 
^|CSH3S»tfe Ms 55 51 f3#ft 55 ^5TC35^ 51 5fR?lT^si315 51 5JTP1135 JFt^ 5PI l ^m^rm 
j P31C3 5 <{> (5*ft) 5131 '333*1 5531 55 I 

^thu : C351C51 CTF 115S3 (^sig^iPrs 1^35 wra c^iph 15=5^3 s c5C3s c s it°ic<^<j ^ 

AA pra 55133 331 f5C5 ^rf^apjg 'SIIWW SPU3I3 3l351 e l 5C3, <J) = I. 7T = 1A(0, 


45115, All) = 5515513 l 

«nW135^R3?3 43S5f : «||'CcJ155 iflCW 43535 51 An. 


O 5Rf-i5. *^)lGo < nl •PIC'P 5t*l? 

®^3 ; 3M I G63 1 : 45f5llt 4351553 5F5t5 CTl#(35 435C353 5WJ 45© 5P5 3 »jIc®«iI I 4© 


O am-3. C3F©5 ft? 

$33 ; C35I5©15 ^5 'ai^-’llw ^(Wl-Wftl C^IPIT $55 C5155 5T5?3J ^ »lf^O^ 31 

3155© 51135531 C33 55 I 31^5135 3CS3 5l5?fl3 ^5J 4 1 *l% 3JlwC<J «1^R ^£R!©T 5^55 5R 
51115 I 4 5 : ^ 55R3 55R35555 C55©5 5PT 1 

O 33-br. '*1153© «II^H$I^HC<P C^15 5TC5 1%C53 ^31 C5R55 ’J3513 C55155? 

$S3 : 4W3© i HI^H$I^HC35 i}»5i 553 C5I155 'J3513 (551 55 I C35IC31 C355RI 31^3 $33 
511C51 3^t«l 's|^ , »(*R<V'»|c<i ?C53^5 55 1 41^5 '4(l(.«i|<p 55^?,fe51 3PT 1 ( ailc e lln wt 5 

51^3 515IC5J 4 5B513 5J13J1 ^31 515 51 1 X»o<t 51C5 31153© 3l©5$lt5 3J1C3I3 0355©^ 
55S33 $33 f%l% 35C3 4 5&313 3It3H C55, C5^51 5SIC35 }S>5> 55M C51C35 C551 55 I 

O £fff-cfc. ^C®1? t^? 

$53 ; C3PTC5T 55C53 %I55313 f3f%g f3=5 C3C3* 5© 3RJ C351OT1 ©f^ ©=5 3# 5BPIC331 
#Pf 515 3i|5C3 43© 3f $53') 55, 513 ^ ©^5 sm^s | 4 *fp ^ C5Q51&3- 

C333 $^33 55 «lc«P 555 3>^<r> 3H35i wM 3PT I 515I33«1C3 55^C33 3©3C$ 051©^ 
51 W C5 CW 55, W5* 55^3 3t5 l 4C35 A(0 (C$5 <31531) 5131 4351*1 3*31 55 I 
3TT3IT : r3I151C^3 C3MC353 ^3 AA CWM 35^ '3545; 45CW, 

Ati) = AA 

43535 : 55C351C33 43535 5PT1 C$C3l$5H (Sr). 


©35^55513 435^ I 

101325 33313*1 51C3 3©31W3 ©51^ (2042K) C351C51 f®3^3 ^3 35^5513 

3(3©$ C5 455C33 <51^3 $lf«*i5 33133 ©33 W<)IC3 1 35110*31 (led) 3C3 I 
W. g©3TC33 33333 3©^S 43© ’SiM ^3^3 4© 4353^ CTf$©5l3 C^f 5 ! 5£s 
4© CTC<K* C5 3©5l3 'SllPn ©s© 55 ^$13 *0 «1C33 i *WC35 <pj|g®3I 3C3 I 

O 44-5*. ©©©© 35TC35 3C3? 

$^3 ; 43P© 31© © 3©313 3HC4I (R5 31 C351C31 ^ ©5®1C3 *npi1 3WT P© C353 
CR3T5 453 ©C5 C5 4IPH531 55 , ®335 ©©©© (Photometry) 3PT l 
’ s Wn, 'STICTW ©E1133 C5 *11315 ©©3 4IP1135 $53 31 ©1^ 41Wl©5® ^5P13 ^P33 
'^«5l3?iTC3S3 3©5HR?^ ©551© 33PT1531 3531 55 55355 ©f$^3Pl I 

0 44-58.^43©? 

^^3 : ^414 -sn^ 41 44sf5 'S|fi©d 51415, 513 ©©51335551 4W3> C3t*l, ©5? 

^ 353 1 43 C$^53 ©C5 33P3 4544 333533 3 X^ms" 1 C3CT 543|©5 5C5 435 ^R 

^^^5ra43^'4153R3C53^C%53 , t334^^!l3sC3 I 


ftforpr ^ttrtto 


o>S 'SJ(.<i i ^i^i"'^i f<f^1 i ij'h 1*311*51 H f^’saM *Q *£|^f^» ^f® 

O ?4% •’Fit* RER? rRT^T «Vlfa? RTOR fa? 

®ro : c^tert rtrje? stirrer? tot c®Pfa 'Siiww R<5 sc-i<i ®tri ^pt r$«erj? c? ?%<• 

■’I® RITOt TO 'AIC? 5 ? v 1i«T) (Spectrum) TOT l 

$R*lf% : RITERt? 5 ?^! RRR ^ TO TOR CTOs <5j*f? to RTRJE? TO*t TO TOR RRJTTTOf*: 
®E«R TOT CTO 5 TO I 4 TOT? RfTOTR RTTOTO? 31^5 <3 RI1ERT? RES? '3 9 t? fR®3 TO I 
>4CTO TOf? ??ERt? ^%TO RfTOTR >dCTO ?TO TO?T? ^RJ IsfSfCT? TOTI TOT RITERT RFS® ?c4 
faft® TO ‘W 4 f?tSt S|T? ftfTO C TTO fafe 5? I TOT < T l tf? S'T? RJTRRt R'fi# CTOTs 

R® I ®Jlf«lR ?T ^pj TOR RJ'Sl® TOT C? CRHERt RIRTE? >iKTO RE*f? RITER1? CRR >3CTO RRtpR 
TO l C? ?TOW 4R® TOJtTO sjfTOTO f$3 ?C5? 5RJ f?f%*| TO I sjTOR TO TO, 1?% 

RC4 RflERT? (5RJ RTRJER? 3||%R?TETO ftfo^®!? ^RI R^fpft ^R*J TO I 

Osfi}-iS. ‘TOT R<Mt’ « ‘RTORi r 44’ RRE* RER? '‘JOT? WTORFfarfafT I 
®3R : ?4^W> RES? RIR^R RI^IM SISTER »m TOT ?T? I TO : TOT R*fj# (Pure 
Spectrum) >3Rt TO^i ? v fl^l (Impure Spectrum) l 

r 4^) : c? R^fi^k® f?f®^ r4oert sjt®)c^> ft® Rb? ■sim Rfroro rto rte? 5 >3?° '3R 

RC4 RTER RTRR RCfa fsejR To RT ^TE? 5 rs% TOT I 

RTOi R<Mt : C? ?4^0J f?f%^ ?cfaERT fR^ ^ RfifTO TO TO? 5 RT R?* 4* RE4 
■RIM RfR? R*f l?(j'A 'TO$t? RICR ®lt<P RITOi R^fpft RER I 


TOT 'GRITOiR'fP^R Rpfaj 


TOiR'M 

R^s?; Rcfr^t 

*s% 

b. 'TO P«r 

*n i 

cfj^s <c4<i ^i(?4 i 

'3R?E4RWRIR?? < fftfa5RI?f?RTERi 

R>. fsTTOE? 5 RRT?ftjR RTETOF ^RTO Ryfv* 
RIR^IER ?1TO TO 1 

vd. 

mm* Cr$ 1 


8. {gftOM S 9 !? WlPiVft JpjRRlPl 


O sftj-i^. iSTO R^prir? ? ,- Tl®1)(. < r i TOT RTTER ®M *F?I ?T? 'TTRt.fa fa? 

:Rl^'TORI? 5 ^C??^^ 9 gTOCT«TOC? 5 TOT? c lwIC?f5!W®T 5 t?5?ilTOi?slT : 
iRoRRR ?‘1i^) (Emission Spectra) 0 R. C“II? C T ?4l^) (Absorption Spectra) I 
R 5 . ftfRRR R*fffi : Rf% CRPTCTT R$ CTO 5 fRS^S 'HIC«1l? 5 ?l i | iTORR TO C? ?<fl# RT^ 
TO W5F ®IR?R ?"M TO l ClRR- ZR^fe? 5 R#? fipRTCRR) (TO 5 C? RTOT lRf^3 TO 
S5T? R<fT%? 5 ®PT?R ?<|T^ RRT TO i iRSRRR Raffle* RlRT? f®R^ICR '5!RR 5 ?TTO IRRT : 

i. Rf?f^ R-tl^l (Continuous Spectra) 

ii. CRRT ?4l^l (Line Spectra) <3 

iii. R® RT R1^ R^fl^t (Band Spectra) 


: C?RCRT w ?1%R R^C? 5 RIRT RITOTR R%RCR RTTO ^ R$® Rt'W R® 
4 ' RSRWK^TI Rp| CRRR TO i 4RRR C? R^ RTTOT RT? ^ VS CRRT RT? CR, R# 
^ RS'SCRT ^ R<f!%5 I ^ RRCRR R^C? 5 CRTRR R 1 ^ RRl TO I R> 

^tc? 5 RnRTR 5^ , ®IR R5RT Rl? I RRT : 
j rRCRI CRRT R^ (Dark Line Spectra) <3 
ii RTOl R® R4^t (Dark Band Spectra) 

0 4 ^-^b-. sf5t (Luminance) TOR 5 RTO? sf5T TO sjTO * 1 » t»? 

„ . ^ rs^t?T 1 R? RITES CROM 'TO 5 RRERR ®R?ll(.<IR RltERT CRTRR TO f? 5 ? 1%^ 
-555^^1? RITERT iRfTOR TO l R^RTE? 5 SfSt RER 1 2f5t RTRIRR^S feR SlRRERR I RRT : 
i. sjfesfol (Flourescence); 

^ ’a^sjoj (Phosphorescence) TO” 
sBTRTRR (Calorescence) I 

O sW-ii». ‘alfetfST’, •RT^W’ « ^5tRtRR’ R 5 ^ R^? 

: ajfesf5T : TOR Rs^OERl R? RITE5 CROERTR $RR TO 5 RE4 RITTRT RT^ER R?® ®TTO TO 
ei?' v RF? RE*f? RITERT fRfTOR TO l TO 5 alfefSI TO <«W R^OERTE? 5 sfasfS R? TO i ^RltR, 
RTO®, *80 sfcm R?R SRITOR I C?TOT 4lfef8 R?R ®RR R^R Rin?n CRSRT 

^IsifefST'a’S^’TO (?TRT?T? i ^ 

^apfST : TOR Rs^TOERT R? RITE5 RTETO RTO RnERT? CRER RITOT RfRE? tTO<3 

RflPPlE? ®5^R RITOT CR? I 'TJW Rl^fST TO TOl RJOERIE? 5 Rl^f5 R? TO I RSJTRfRRtR 
RIRR^TO, C?f??W RTRR 5 !?® -Rffe RI^R® R? i 

RTRTRR : 'fl® JjfesfoT? ft? 5 fRRffe R?R1 1 C^IERl R? TO^tRE^I? TORT CRTRR TO ^5 
RSRthPil? RITERT ftftsRR ?TO \5TER 'STRTRR RT •t'llt.'iiwiR’i TO I >ilETO RTRIRR® RIRERTfTO RITERl 
CRfe^'g^^RlJnRRnicTTft’IsSTO i R#T 'Rlc<ill*R 5?R ^TRTRR TO4 TO I 

0 «W-^o. r 4^)>R T0 1^? TO 4MTR RITO RBI® 'O t% ft 5 ? 

$3? : ^ ^5 iRg^S r 4^ Rft’SFT-MPn? tSRI C? R3 RIR^IR R'RI TO 1 ®TER 5 

R^T^I^ei Tjg (Spectrometer) TO l TO 5 R^^RTR? 5 RS'S RRT TO I 
4 R^ TOTR feR® RITO RITE? I TOT : 

RsftlES®? (Collimator), 

R. ^%FR (Telescope) RTR” 

R. cBf?R (Prism tabic) i 

0 RTO RER? RRE5E? 05® « RRE5E? R5 fa? 

: ^5?FtR4 : TO 5 ? ffiR lt CRJTERT ’R 5 RR%1 R?R RI? 5 ® ^ ’ 9 PtR R"R3 RSRE® C? TO? 
CR TOE? TOST C? ^5 RlfaajRI TO W? 5 TO I TO 5 X RTRT ■SPR"! R 5 ?! TO I 

RlRJER? CTORT RSRT N R^fa ’R’RER? TO? S ^5 <pTO X = ^ . 

'4?°vR?ESE?R?'M*HE^? ftftRR TOI W»l* v** I 



fiPu£PT R'aal'i 'S o<6 


obr Rforpf '^n*fr?t c t 




*tft? 


?**•**• ^ ^^*17 43 ftfe? frft8l ^CTT^T 

^ : -ifc* flftm ^ ^ ^ ^ ^ ^ CT v 

Tftim to* *ffiK<5tre, cs^ra^ <*^ 

f™V* RM ^ ^5 ^ ^ ^ 

'Stf^S C 5 ft* *<#% ftfejj T 5 T 5 C-R, fcjftfej ; 
i. nmnift} 

*m&io-i i fii^iwa era c^fS ''i^5f^c''1j<? ?r 5 fjjjj | 

4fi> OsStfSRI ?|ftj I 
*t. ^Jlftcucs. 4 ^ >fi^i<j«f | 

it 4^-CS 

* to w cwr *nr «w «nw % ^ * 

fi^lcsw W ftc?I era *fE 3 ^ | 

iii. ^f5j 

W5 3£5 oflCt; *C<T C5TW<J I 

iv. 'ffPfM '5fR9fT 

*• io-7f^rac^7x io- 7 fi&m*rt®ftc<fo,t5?w^ 

*ffroR<TO I 

(an ^ croft toi? -mwa ^i 

v. ^?CTTf^5?pJ 

*• 10 -6 fttfa era io -3 fttto »r% ^ff^r isnraifts ftftras i 

VL C^Sfa^S^ 

*• 10 - 3 f^ era 

’**• <^®t^ 'wt** <ft*& io 4 faei? «f% ^5 ^ | 

*t. 10 12 3E& CW HI wt %J<W «Bn qg | 

\ C^ra^C3Rl ^jp 

** S 3 chiSt# 200 eras 500 ft^ra Ml ^n , *fl? m ^ 

io f*nJi?r ora* 100 ftnfa i ^m<i c5ftf%*ra?i ^pf gj ^m, | vgjg® 

*at 33 , Tim Mnira fen c -tfSftSraa rat i 




*rrE» a 


0 ff^-^s. 3 c ft*it £5 , jM)*(H «(l(. ,, nl<i v ss^t‘iH) ^'•(•il ^<m i 

^ : «1Ft eras croft *ftfe fije^oj^n? WTR Vifl^vij TOR I 'illWfC^ 

^ l «ilc«iM 3 H* 11 ? C M '!>i)|i 3 ») (Angstrom) ^i < K«p (A.U ^1 A) 




#1 

6400 A -7800 A 

W 1 

5900 A - 6400 A 

W’ 

5500 A - 5900 A 

TTjfSr 

5000 A -5500 A 

4 prsn^ 

4800 A - 5000 A 

^ 1«1 

4500 A -4800 A 

croft 

3800 A - 4500 A 


L — — 

aipraa sf 4 t ^ws?i wra c#i i ®n*i « croft ^ic^iim spft i ^ 5 t «irt ^pj 

j ?gs? eiipiics 5 ^cra , ifroi? (?wnini ft? ^ « croft ^miw »m c*f*n ^rra ^ 

O 5 RJ-^ 8 . 'ift's Cbft^hl ^ c ff %3 RR>»( W 5 f?l '®<t ; ^ l i*ti Scg’l <t» 4 *H I 
®sa : ftfts '- 54 *iw<i : 



V64^ff^ 


- 105 m 

■SPOT L<W 

~ 10 3 m 

^ C^FsR v5^f 

~ 10 2 m 

VI^WH'3Wa 

- 1m 

'*l < tt«llR« 4lfrir<f 

~ 10- 6 m eras 10-3 m 

lj M lJllH ^Icnl^ 

~ 7 x 10- 7 m eras 4 x IO- 7 m 


- 4 xlO* 7 mCra lx lO^m 

^SR #J (?H 4^C5) 

- 1 x 10-SmCra 1 x 10- u m 

’trai #1 (y-#J) 

- 1 X 10-" mcra 10- ,5 m 


O «w-^. fts? 

^t ; ^ *f l % ^ 5 s5Rjf$v5 10- 9 m c<ras 3.5 x l(Hm C50I fft| C#t 'S^t'TC^T? 

Rtft^ras ^ii ^ ^fteroft ?ftj i ftft<i e i <, rfei ^iftcroft ?fti? W* i j*1j i iH 
^twi <3 ^-c^? ^iwmift w?mm i *iwm ^snesrra ^*^^3 $ w csw ^i?i ^mm 
^ i 'ra ^t s i a i ft ^ s ftc^i 4® »rai ^ic? i 'siftfts *ifisnw «ifttroft ?iftii 
*tttC3? i tft? *tftft® ’’tftsilC't ^1?1 #H »IM4WS. ftbll>W ‘ft’ 

1 sip ’iftqtc e t 4^ ftfftsjct «iras i fft? ^rsic»i? ^ipmm 'sesfH m 

cfw^ca (?ro i #^i 4^ 'sifts?# sf®R era 5 onft , wi i 




io RPii£PT R<eaH <Q ■pffg ^ 

o am-*®. ®jt5«ii® 3^ f%? 43 *rtf ft f%? 

^3* : 'ife^'-l 3533 31^3 51*1 ®53 10-3 mm 5353* IO- 5 mm353 '5Wi<M3|t%4 353 TITO 4 ?» 

5®i53t sii53i 315 ® 3t; ®33 <s*|*ij 3f*n? 4®1i> I 33 3*353115 5353 stfeqyaM f^f® ^ 
^105? 3533 5*13153 3?5t ijfersi? (Fluorescence) 3*53 i 4 3%3* 3*JI53l<5 3f*I 353 I 
4JIWI® 3f“||3 3*1 

’1*M <K3 l 

3. ^itsrsw^iSi 
3. 3f*I|® t 113 53 <5iJ5$ | 

3. 3>)I531<5 5353* \i|foey^o|(.<q f^sf® | 

«. «<IW| <3 <5|\*>®| 3355 | 

5. 'atlilfi'O 3*313 , 3 , 3®l oilc? I 
\ % ®f^£ , *M %3 c*tc®t ^ 3533 355 | 

s». cpIwc^um sj®ict <4 *13 5353 * ^im i 

31. 53*1531 3^53* <4131® ®353 Sjf®2f5t 3*53 I 
<43. <5t^2foI 3f*fl3 3jf§ 3*53 | 

$33 : oiRHIRt* <43533 •>)l$)(.<o C3sn?TT 3$53* ®JH 3*53 53 3353*® *fT<e3f 313 ®t 3J3513 
35C3 ®U>1 t'ohMfil^RlR 53313*1 313 ^KglWIWWlfo I 5313 1^3, 3t®3 3?3 1®®53 53*1531 

O «RJ-*lr. <SI35*l!ft® 3f*J f%? 

$33 : 313 mm Ctx.fl 3llH<t*5| 53f*l ®35f235^J3 53>l5*tl <i||53153* 353 31 

'JHohlR® #1 1 535® 53 1®fft ®t*l 3IPI ®15® 33? 33 ^3WI^<4 #1 (infrared 

ray) 1 3*tt^t3 lO^m 535® 10' 3 m *tffe *4353l&® f3f®35*l3 4313*1 i 

O ara-*S». $35*153® 533? f%? 

$33 : $35*153® 5333 4® 33533 33 313 3IWJ <311531 $**1133 ^3 315®3 ®Hi®153 
(7131 313 I Cult'll 3$ 535® 3 I^tpR**> 53 ®t3C«il($® 3f*| l^fesJ 33 <4 5333 53fl>5® 43*1 
4>W ^fik® *2*11313 4>W C®TC®f | 

O •*ft9-«o. 53®13 ®33, 1$f®3l3 <353®, 3T&353® <a 31$5ai3G5S® f®? 

$33 : 53®13 ®33 : lO 3 m <43 5553 53f*l ^fC^3 ^535f 3?3 C3S13 <335f I ^3 C3^13 
x S^m 23^ 10*m *f^8'3 3175 '31C3 l 

W$3T3 <3C35 ; 200 3C® 500 m 3^ 23^^53^135 f3f$313'3C35 3W i 
■*rt> < J WS : 1035® 100 m “3^3 235^13 ®33C4 'iff <353® 35*3 I 
3l$wH'Q53® : 3 cm 235^3 ®33C3 31^53F1353® 3P3 | 




f3f5r<iPT ^rwm R®3H <o 55 




q jfjJ-'Si- l jHj4H '®(lc B il ^153* 35*1? 

. 4 xjo-7 C3535 7X10- 7 13513 ®3?f235^3 <51IMI3>'03* 3173 ^*11313 ^15?H I 335131 
^^niTirc® <?ff^ ^trsiT^ ’srn^n 1 ^*trsn=r ^3553 ^3^ "Dtc^ ^ 1 ^3 
^ 31T5313 ®3323^j 335553 C3f*t <43^ C3©l3 «llt«ll3 ®3^l23^ 335553 33 I 

fe353 53)5 C353 3^ '5tW53 Wm 3^31 313— 530^ < %i < ^331^ < 
^<^<35M1 <5113 I 

0 4ffl-3>^.. 31511 3p|J3 2f5T53 5HJ533 f^ f3 1 ^f$ 35® *1153? 

^53 ; <3511 3f*J3 -2f5T53 31^533 ^l#ff3® ^1® 35® 3153 : 

5. <4 3p| C3533 5313 3$ 3535 ® *1153 I 
<4 3^13 2f»153 5J1313 Up *1175 313 I 
O. «4 3%® '4(1^13 31^533 351T313 <3 fc$3l3 55® *1153 I 
8. 'SlRsViaiig 4 <jf*J 511^533 5353. *t^5 E l 5)1^533 3?75 *1153 I 


0 Stt-OS. ^5<3 ^5rf®53©ft 3ftl3 2f5T53 53^(533 f3 1% , *f$ 33? 
®®3 : 5j5<f3 <4|(®530f3 3f*J3 S)®153 511^533 3RI ^pf® : 

5. 55} 3 s Jl , ll3 35® *H53 I 
3. 5313 fi|f®5313 ^P5I®1 3S53 313 I 
O. 55153 *15? <43i <ai'*'^ 535® 313 I 

'8. 313J»13J 33 <43?,%Si3$«3«l3$33 I 

<t. 2nf*l3i*t5®3 '51533 s Sl®il1®3 13^1% 356 I 


O «W-o8. 53^13 3PB (LASER) R 5 ? 

LASER-<43 ^3 3531 Light Amplification by Stimulation Emission of Radiation. 
43 3131 *^3® 13S3?3 3131 ^5313 13333' I 

WIC31 135*13 *1353^53 53*153 3*1^133 3131 $5^fe® 353 5®M3 3l*J 2®^ 331 33 I <4 3l*H 
^Slfop «TOC®^, ^p!5f®, <43*3> <TOS3 43?. *f\3 *l(d»3 lv ig 43S«*3 <341531 I 53<S?|3 353J3 
5 H3I53 '5I153T3- ®34f53 5®1531 >15533 331 1353 51331 3*31 353 $^1*f® 13?333 35t> <43^ 
' 3 *1^ ’SIK^’TT’P 3J1*B t^g=3f^5 1 4 3l*I3 *33 5^1^13 3l*J I 

3f>t3 23fatT : 

y 4 3f*p *it3®l <?P 53f*l <43? lH3*[1%3§t I 
<4 3l*U 2113 13^®<»IC3 > i i 433M I 
*9. <4 3f"ll <4® 3^f ® <43* 3CS3 I 
8. <4 3f*H *tll33!3t 5*fll3® 3331 1 


m 


fa'saM 'Q *2j^rb» 


O £J?}-'!XL C°T^T3 #*| 3j^3J3 fipjR I 

^<33 : cm* #J3 3J3TO (Uses of Laser beams) : ctt'SrW #J3 fiaPiRfe 
X ^653 wMlWW <pm c e l , B?l3 #1 <j<W£> TO i 

fe$s ^s?fi*t 3TO ptto #1 3«to 3rh to i OTSfls #|3 >iwc^j 43* 

#<^(.3 fe*fa W wic^ i 

O. ^5jfe TSfa ^T«n^C?I? (7M3 #1 «j<J$ivi>TO i 

8. c5Pife , ra (?fsn? ^rf*j whst'S to i 
<t. 3*^ *rt*H 3ca c°i$tT3 #H 3J33F5 to i 

\b. *t«TJ fbR^^l <3 fbfWlRJ 4>!0 St (*\m #1 3T3TO! I 

s. <3 c2HOT5toti <3*t3 chichi ^ *tcto c ii^ c i<£ ^ra? #i 3i3ros to i 

hr. <JC<W5 43° ffe fejafFt C*I$t!3 #| 3I33F5 TO I 

r&. 3^?-43 313 C^5 (bar code) # 43s CwMcW f$?fi 3*3043 ^t«1j3 313 C^ls 

3fl&3 3 5 tC'5r (?t^tT 3 3f*l <jj3$rs to i 

^o. c°iw 3fi wifi c*nftv5 to 3t i wifi3 fits timoti 3to <$!&$ p^stm #i 3N^s to 
fefe<3 few W]HJ 33C33 fife? (compact) fe^ ft# 'Q 3fl£3 3 5 t£3i OffBrH 
3f*t 3J3AI3 3*3t TO i 

4^f& #313^ ij3 51^*3 3CS} C°T5rI3 331 3J33JC3 bKW ^IIOW 3fij CWSW 3>31 C3C3 
*fTC3 l ^fe^|fii4» ^ne^T-ll, Wft ^531713 Kape Kennedy space C$*t3 ora 5 4$ 
Slf2F3t 3J33J3 3R1! ^C3lVt I 

O £f*t-ob. X-Ray «pwi? 4ft>3 3TO fe? 

^133 : bbr&£ ^fflTT 'Sft^R fesal^t ^SSc<? X-Ray ^tfiTO <K<W l 

3ms? : 4$-c33 tototo ^iwfcwii ■*iitc33 $jo^3 ffeu <p TT<3nn "^nn, ^it<^ Gjfe<£^ : 

^Tt ^ i CWC^ C4IW1 C^TC^T, ^RI ^Hjjvo ^<=1, fi 5 ^ C^ICWI ^ <Re=l 

#0 ^rtctj ^r fi*% ura i HJfeira, F^m, « $ 5 # 
c^iw^ ^ ^fij wm ^1 ^1 1 

O 2RJ-VDS. X-ray fe? fifwnfes^R X-ray-^Rt **F$ f%? 

^5? : (X-ray) : Jf5»lfe>WS ^5? Wfe5 ^pf *fl^ 

^f!< C55R WSPTWS (71 fifi^'f fefe ^ ^ v£W-GI ?t ?8P #H l ^ 

feflT® fiv55t% S^Pi^R '5||ft^|<1 <£t<H | 

fefis^tfiwfW X-ray-^Rt cm 3 

fbfe^tni fi^fS ^luwc^ i ^-C?ra ^RH ^c°i! : 

b. Ot!^l?l ^11, ^1? fefel <3^5[^Wbte?^ ^<3^ ^-C?R <Ji<J^W 

*iftara c^rri ^se 1 ^ ^5 c5ds cww c^iwi ^c*t 

C4fCH| ^ 5fC^t <1><ie«1 <iRi-C?RI ^[<1 'St WRtl I 

o. ^mr<t, ^jmra, ^m, fifeR? srsfe got w c?npra 

fbfip^TR? <RJI ^ I 


^ri a 

^KTjryrg’^ f^-im ^ntmi't R®r « ys 

« ’trm-ca’? ’fwi 1%? 

. 43I-C3 'S '5IWI 'S*pK fiaffl’l : 


’tTO-C^ 

S ytfib 51^Rl ^*n ^rat 1 

b. 4fS fifel TOt #^5 | 

s ^rsi ^ i 

43 CSWR C#t 1 

«€»• ^ 

v<5 4(5 ^W 5 ^ TO! TO l 

V5. 1 


O afij-vsk. ^tfilt (Infrared Ray) fi 5 ? vfl&f fi 5 fe ^1^5 ^t? 

: ^KPTtfes sfij (Infrared Ray) : 10 6 C 5 ^ H> 3 

^5|^v5 cbt^ ^<1^^ ?lfil[ I 


i fgfis^W b^fenp B fifwtRi ^?°v cwe^i fif^ wfa ^wt ^wifes #1 


,i jfisjfeTim vijs^^sfe «fj(& I 

jjj. c^ ^v5 <3 <5jfecw<5 ^ OTl ^?n?r ^PIOT ^ W® ^ I 

iv. OT^t, ^STlfi «M CTOI #J ?fT^^t ^5 I 


0 5W-8o. uv >q iRfe^rn^tt? <r<^r?t fa? 


TO’lfep [fit? 

; uv <3 IR ^Itpn RTI, #1 1 UV-^ ^ ^fe^jfe Ultra Violet I 4ft 
COT <3 C^ofi ^filP era C^fB v5?T3^we^ ^lowi^ ^filP 5 ^n ^Sf Ultra Violet Ray 

^fij i 3fl*f!3*t ^TOT?t ftfPlt ^T^tni RT I ^ 

v£ft <?n ^ i <sife <#5ra #ii >«iqw^ *i5)ws 

I 

IR-^R ^fe?jfe Infrared Ray I ^IWH W #S 4^ (Tlfe'S fifiRtFRi 'STTWIlfe 
vbiie^ #1P5 ^ Infrared Ray ^RPTtfes #)) i 4ick ^ 

prt (71 W fi#t< ^ T5\ W\fc5 #| I ^ «PP (71 W 
4PI C^ra ^1N3 ^Wlfes fifi^cf 5jf3Rtt? ^tt^ra ^TPt I 


UV * IR 49 4j4gra : ^fe^ofe #n fbft^ncvca ^1^5 JS I 

<B ^C^'tRt'Q 4fi> W3 ^ I 
^nfes #1 fbfi^W t fi WTf fie*m ^ ^RMW^Ht C^TRI fifew fira <3 5 tW? c IT 
^T%s 41^5^1 I 

: <sife(71^fi #1 (UV) 10" 9 feBt^ C^ra 5 3.5 x lCh 7 fifBte^ fi 5 ! C#1 1 
#J (IR) lOr* fi^t? era 5 5 X 10" 3 ftBR I 
: ft 4w l fi,NS #1 ^stC’TO ^tfeprofe #0 #F C#t l 


•SjWHsi’ra fafra^PI rataRJ®! R'flaH 'Q Sfgf^ i<f 


is sjtasaa*ra fafra>rpT rarama faasH « sfg% 

”115 
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Reflection of Light 



O Sfc}-8}. TOIfl S(f^P*H a*lt® caTarra? 

: 'sm^iT aaa arg at asiaj ^s. atajtaa f®®a fata ararara raaa cantra ararca atat 
’fra ®aa ^ atarcaa Rw>i««i care afaaia antai ataita fro ^mra i ^ 
^IMia 2ff4«MH atra i 'siiwm sjfea=aa >jf5 faacaa %aa fa& a^ta : 

i. aitaf®® ^ncat sif^parea Saa as® retta ^af®® 

ii. siaa <3 flfra ataitaa si^>f® 1 

o «i?!-8*. w srera « fa f%? ajtan ^a*a 1 
^35 : Sffowp <jt$a aigafta SjfalWH ^ SRsttaa I aat- 
L Raft's s|R<|ww (Regular Reflection) 
ii. ail® sjf®a*R (Diffused Reflection) 

L Raft's fiffaWT (Regular Reflection) : afa aai®aM g || w | <MR l reTR 

<fts aaaf®® ata *<hch! aa afarw raareaira atre at <3if%raft at ataatft *m 
*ifita® 33 ®ta anpna <rat sifatware Raft® aife^R are 1 

■sit's <p«i<p <j& a^a ^^re '4)ic c iiu faafa® sit's < i»h yjc& raa®a rf«jCT 'sra^rra Rafts 
srf®*Maat$ 1 

ii. ranrt® S|t'S<p*H (Diffused Reflection) : aft '4as , ®*$ aateah 'HIWI<mP| casfWl ^ 

^siT’if^® ^c?i ^srm ^fsrrg^rar >yn^s ^tt ^tt ^rf^nft ^r-^rift I 

^ara ®aa'snrera <ra$ sjfaiwHre an<3 sjfeasra are 1 
^fejpera 5 a^a at an® sif®*ren att> 1 4 cro aarsaw sife^ra sjt&a 
ftf%s[ f^gt® fafts castta 'srtaf®® an wi ®ttna srt ®a*H cantra® fafeg ^n 4?? 
fafa’SS'bIM ftftaj ftta* *ft>Ul at^ 1 

^raaar ^ftitaa nraattaa a^oreire cnat® aR an® siftincaa atajta 1 
o sRi-8'a. siR><f<n'i jpafa® fttsa ftancrera ranst fayt 1 

'aJMfo® aPD (Incident ray), 'W’l®* ft=5 (Point of incedent), 'Kf®*™ (Normal), 
sjf\j»ft®i's af^f (Reflected ray), '=tta®n Wt (Angle of incident), sffawt rei c l 
(Angle of reflection) 

®^a : 'Sft’ffa® af*U (Incident ray) : CT af“} Sjf®<rew< Saa 'UC’T ’ll? ®fre aitafe® 

#J aw 1 fra AO^’ft^s af*j 1 

^ffTsa fa=5 (Point of incedent) : ^ <> f%5 aft| sjf5JWt<M ^^fa ca f a-ys <4Pf *ft® 

^ica» ft=5 apr 1 fei 0 'art’f^sa fa^ 1 

"=1^*™ (Normal) : stWSa sffe'JWCaRt ®«fa aj^ns TO aifecR apf ifRSION aifef? I 


’fltfA 

afti (Reflected ray) : sjfarasTPP atat c’Ra ca aft ^npia raaica faaa antra 

4jfvs<pPi'o apj api 1 fbw ob sjt^KePivs aPj i 

a(|4f5a C^N (Angle of incident) : aff^ffe® af*I <3 -ait«qwa aapTsf casi'fta 5 aff’TSa 

gop j api 1 ati’iw ca s i c rc^ i lata sja>i*i «sai aa 1 tswi ^aon = i 

^jj^rpspf ta>l t l (Angle of reflection) : Slfi^pjo apj oit««i«<J raita Ca C^ta asta 

^ 1^5 sjt's*f c nH ww api 1 sitararaa (.■ww r fata sf^M ^at aa 1 Bvi znob = r 



MO M" 


mm' 'Xffc a^i sifcasaa* ^ i ao ’antraias af*K sifewara o fa’Sjt® ’it® ob ’tta 

siFsvPi'i ^a 1 

'sKM ZAON = i = 'SfT’t'SH t^H 
ZNOB = r = S|f®a^H c^H 

o si?i-88. sif^PTtaa ^jrot»n %fi i 
®^a : ^it=iia sifeiwa cata atra laat : 

i. ^H^aft,ana®a^^2)feaataai^’ia'5i#®3i^^5if®#r5af s i>iia^aawi«ntai 

ii. an^ tana 'ssif®a^(?naa4raraaR^a 1 ^<f?.zi=Zr 
o «i?t-8<t. ra’fa aatas at®r? a’ta as® spn a <3 1% 1%? 

: a»fa (Mirror) : ca a^f ®tra amrara taafv® sjfearaa att> ®tta* a4f atra 1 
aiaraa® ®itaa ^aastatas arja (raiaraa® <s’fia) sjpra »#fta a’fa ®ai aa 1 ^ltna 
®aa arja sjtraa caaita 5 ’irai raiaia at 'Ph'siRC arai apt 1 a^piai fa®T5i1a^ arai ca 

'st aa ca caatra a^a ®«a caaa ailraa ^at cBfara, aasatas ai®a at®, f?a aitaa 
*traana araa ^®jrfa raa^ a^t Rcraca ®t<5 a>ca 1 

1T ^ra if* I ^ con : a^ siaia® ^ swa 1 aat • i. aa®ra a4t (Plane mirror) « ii. 
a4t (Spherical mirror) 

'• aa®a a^t : c^itat aa®a ^ afa a^a aa >sat ®it® 'ratata faafi® sit®ifaa at5 ®ta ®ct 
aa®a a^a aca 1 *aiaai si®ja. cs^tat caara ei*<j ca ^raat aia^na afa caf5 aa®®i a’fa 1 
cai% a4=t : caatat ^Mt caFftara '5f?yifat»ra ata a^a ^a ^ ®it® afa 'anrara 
%fa® sjfvsa^H at5®ta®ttas cat%a a’fa ata 1 


">n«rRI*t R'aaH 'Q 3*(f®» *5 


yi> gjCT^nj*^ {%fft33 315153 R’ssh 'q gfgf^ 3fl>A 

O 33-8'b.®ll3l ■’l i i®3 5*fc55 c*}f"(Bj f%? 

tg'gs ; 4®ft ®1531 5sr®5 3I555 Piui'fr M*ftj 5i®t filwI'iSH : 

i. 53555 <J& ’rsr®®! 55® 355 I 

ii. ^*1555 , J3 i ^ ®5 >45° ^si 35® 555 i 

iii. I’HC'I? Pf5C5 31®5 35«13 ®15?H 55® 555 1 35513 5® ®I551t 555 {55 ®® 555 i 

iv. 5^535 555 5T5 ^pTJi ’flj 555 I 

O 33-85. 53% 54* ®® 3®t5 « ft* f%? 

^55 : C3% 3*3 i^3®1555 I 551 : 

55 ^43 (Concave mirror) 

5. S-3<3 54t (Convex mirror) 

5*. '315®®! 343 : 553551 SR31 C335®5 f®®555 <J5^5 f®§ 5ft sp}3 55 *25° ®155 
'5TO315 ftsfsj® 3f®533 556 ®55 ®15® ®I5®3 *f4t 553 I 

C5H55T 3T** ®131 C335®5 f®$ ®T5*t 5®U> ft(55 45 ^ ft3®ll5l ®55 ®I5®®! 543 

<?®f5 5RTI 55 I 




fta : MPM’ 3®ft ^33 543 


I 


fej : MPM’ ^5 Rv5«l ^*%F\ 

: (M^\ ^ C*tw^ <J!?C33 *£to ^ 

5|(vd<HH ^itfr W3 3v3<1 ^T?T I 

(&m ^ SR?*f (&u 5 to v£RI ^SRv5^ fafolfifc ^ ^ 

ftiR <M! I 

M 


I 

| 


i 


■^i g ■ 

"''L 8b - S}315 c«pI*W fa? 

°* . aw c*F!555 : (Principal Focus) : 55555! 551% 5453 Wife® 3513 ^7®5 
JLgf 3ptfS513 5%}3i3{®®3535 55 3513 W $55 55 fa$® ftft® 55 %®3 
C5 {5=5 55555 55 555 555 55 ($3®! 54i?t) ®15® <& 54^15 3515 C*faM 

^,,ffeaF3515 555555 1 




$33 543 


033-8t».fa i I3 s T53 ! 353?®®3®13'Sfafa? ■4555 3l4®J ft®33 ®5M ! 

; ft* (Image) : 555551 ft=5 555® ftf 5 }® ®!1531® 5plT0*5 3f®®ft® 51 3f®3ft® 555 
Ufa ftgfa 555551 fa*(5® f5% 55 51 ft% 555551 15=5 555® 55^ 513 "555 55, 

^51513 ^{®St5 15=55® sm {®55 {55 553 1 {55 355555 55 l ^51- 


i. 5135 f55 ® 55 <55 (Real image) 

ii. 5R135 155 ® '535 {55 (Virtual image) 


5135 <3 '315135 f5555 3T^®I : 



i. C®1551 {®5 555® ft: 3 }® '31531® 5pJ®'5 
3(®®ciw 51 £jfe335 c ra 55 {#5 553531 R-*jC® 
ft{®l® 553 5135 f55 5^® ^5 1 

i. C®1551 {®5 555® ft:^® 'silwl® 5{%®65 
2jft®5H ® 3f® 3 15C e t5 55 f5$t5 5®K?H 1®5 
C5C® '515^® 55^553 555 513 ft% 
ft^C® 515135 ft5 5{^® ^5 1 

3ft®ft'S 51 3R55R® '3(1c51® 5p|5 3^® 

{SP1555 SR3 5135 155 5lS® 55 1 

5(5135 ftl55 5^52 3f®®ft® 51 

gj^%® 5ftlR55f515 3f® ft®H 55 51 1 

«. 55155 C551 515 351 <%3 5531 515 1 

O. 58155 5551 515 {®? *% 5531 515 5t 1 

8. rf4=t <Q ^53 (355 $«3g 55 1 

8. 55 553 5^1 « (355 $«3g 55 l 


<§Ko l fl^{55V5^ft55C e 15^5T{®{^$^r , t®55® 55? 
^:<£!®{5{^i<ft551755iS5lfe55{%«131$Sr s l®55®55 I 551 : 
^ ^5^R : 5^1 555® 35 ^5 I 
^ 3^fe ; ®. 35 51 ®R5 
5. (3135 51 ^55&1 

^T^f® : f55f^® 51 5p{® 51 3555^5 35R I 


' 3 TT l tT^ c t R'ssH 'Q ^cS> 


^tr f^f^PT ^TT^TRT^f R'&iM >6 

o sM-<n. sftfos sni fa? 



^53 : (?tl% Sf^RT STREW { V»)^ WqlfrR SRI faq fqfa-j aRg l CH *|ffrgqa 1 ^ 

5 w^ ^5, ftsR <3 c®R 5 R ^53 w^s 7n¥ frfara ^j jjra (srrt.*. ^ 
^W) ft® ®(R RUT 4R3T1SR ra *IC9 I 'Oe®^ aj#r® 5Wt *<?\ I 4 fiplt 5 3jynt5- 
®. R 5 pR tjsT^ sHpR CSJ® (Re® "iftsTR ®®C® ®e® I 

*• sr®*i ?tcr ^5 >rrt® | ^4 i^ ^5 ^rwi'Mfti sffsw <?i ^ sfew ^ \ 5 it® <pjn ; 

*t. 5RS5I '3RMS< ^5 W5T® I 'ailCTlWifl £(^Sf>CT CT ^5 '4|ft>vfl»SJ ®e<J Jfl f <p^ ^ 
^33 CTt ®R!«<J ^5 ®R i 

4 ■2ptl ^ICH ®FT®*T 'HC'R C®t®PT <2 ®? ‘RRI® <3 sHR? C®1®1R ^RTCR. 


o m-a*. w 4 r crtr §-m 1 %? 

^55 : e®TCTT ^RIC? ft®eS ><l®ft ^TTvgffT ^r«IM TJT*R ®®CT TjfEp ^1 

era ®5 ^?l ®RJFT 'H'lft 'ii^'aq, W sift (RJSiT % C$lt> ^?l 35RE?T ifffaft 

'G CTM ft^ «1^)<)^U SRR 5J5J Tfffaffr spussj 3J<J | 


O «W-<ha. M^® ft®qR ft 5 ? ^lf 5 C®R ®R 5 R ®aT ^ 5 ? 


^ : ftew Mj *3 «iM*)<rg<] tpfc^ra ^iRra £ifr® ft®ft ®e*r i psicr m 

Lo >JReftc i ?R Li^eRtRftRsftRiR 

ftws th 4 ) Li 

m = = — 

* 1^1 *J^ 5 j (ft'fi Lo 


■sih 1 >a?i era <rs se^r ft^ft '$»wri ®s, ft®®?R ■sir i ^ era c^is I 

"IWp ^jpHR C^ft *3®° ft®4*« 'SIR 1 'iHI ^J»T %f5 trtF’ 

O «w-a- 8 . # 1 ? $ejp( 1 

^ sj'Wwfl ^T’f't v5ne?; ^ : i. ^t4l, '5i , «i^ei pf^t >*rat o. w4i I 

*t4tw7ras ^rot ?t^i? *ra «(# i w%f3 Rf^ ^cp g n g ufb^ 1 

' ,J| '®*' ^ ^ ^ *tlfe-e%!P 35RJ ^5 I 5fg*| C'lfe 5 ^ I 

Z'sffl “MW i£|f& «^J 33 j '5 5^1 | 

'3RT$*l Tf4l : <5RF5el ^ gj^ 9ffae#W , {^ ^[ ^ R; vSR^T Pf4f^' I 

t fll^-(?|pf t • < PWICHI<J 'SRfl ?R5J? ^1 5^1 1 1pf^?RS5} e t ^ ^ I CH-i l C«\5?l Slf^ 5 ? 57 ' 1 I 

w wit jRscn '^fft^T ^ ^ pf<fa %tw wra ^ era*? i I 

CJlfB^ >1 I$m»i, till'G^’llf^nj <lFit'a 2jf^.lW<T< %ra >451 <IH^'J> ^5 i ofT% W^' I 

<<><ll«J 'SFTI lij&T ^il^l^ti Rc>it*J <TJ<T^ 55 | 45T ^31^ %ra<3 5^ 

^ twRc<p >4iie*ii<p §fira fes wi i£if&c<p ^rara ' <h^ pi ^ I 
^ i e*ra5 »nf®-c*irsT « 'sihjhj tsfR’T e^Mra >sri c*ril>?pnf®^- 1 

wil>« bMc.*pu >uf5 <jhri<i ^rj | -»i5j5 e^nw*^ 1%® i<i%ra %i ,p (w ^ I 

^RST? sm ^T 'i’H <Mi5\S 55 I 


*f 1 ^ A 



I ^\um 'Q ^ c f^ 5 MH c t 2$&V*R 

I Refraction of Light & Total Internal Reflection of Light 


O ‘°<l ( '° 1 ^ 2 jf^T 5 e t <^it<^ <e*i? 

• '51|(. 4 H < mRJ CWTT ^ «f°9. 'sn*IT s l C?CT '3(*3) ^JR 5 'SfT*frC*T f'i4<p'3|c^ C^C3 
^yju vjffo Rcotr T5*\ e<ras vqf& ft* ’tR-i^ ^e? i 'ra ^f%=rs ^n’rra? ewa 
3^5#]! ft* *iRr£t 5ti *&i 'JR 5 w ttiw e<ras w ^ntuw sw ara i 
<5l|e^l4Rf*P 'JR* ' 5 n s Pl C®lC^ '5HI 755 -STRICT 7 R3 |R v s ^GTIIC^ ^STICTR fiffesRl RCT I 


O £RJ-(N 3 . «||t*IW fij^RCTU f^CT *^-nfC <3 f^ ft 5 ? 

5^5 : 'ailc'iR sjftssRCT^ ftflsj |\ 6 «TfD 1 -^j^fT : 

5. JnWH^r-J] Po4 < P'»lc < i SIT^ (RTR 5 STT^IICT SRR*1 < MW ?f*| 5 5JT’T5iT 

ft'jCvS ftc« p f ; 5C 5 R 'S 9 Rl '5jf% 5 S 'aif«eiw<i ftR 5 C^CT 5 ^TR I ^R -Sff^WST C®ie^ 5H^t 
5RTCT SJCT*t ?RCT 2jf»5^3 5^1 'Sltocis CS(R! TjR (&* TIR | 

5(. WTRRf*J sjm gf&? ftuoff WT 5R5TCT ’ife'S ^1 21%*#® #JR CWIT ft® 
RT 1 

*t. afti, aif®3#3 aftj ^ ^sirpf®R f^c® ^ sn*ursi? fte® 5 ? ®ct ^ift® *4it««i^ 

> 5 ® 5 . SR'S 0=1 ^SR^® I 


o «Rj-(? a. w® ft* (Rwra? 

: '®rrc<»ii^<jpjj ®«r 4® -sjrct ^ps w c®tctt ^* 5 . strict 'H4®«ie<i -sicR^t ®ea 
®^R <jR>cs?l'i! ftft^ SfRISj <3 ftft§ 5fft 'i»lt«ll<T SRI 'STt 9 !® 1 ! C®!^ STft 5 ! <3 S)ft)-H<) c t 
^ICTU sil^C'f'l '5ig»(l® i£Rsft ^5 3 T\. , UT I 4 >^R®e® ilftPBm ®CT I 
^ ’a’ STWJST WIP® *b’ STRICT? 5 jft^et| ?f : ) a r\^ =|^-p. 

0 «fct-$br. *RST SjfesR'TT® ®TC® ®T?T? 

^ : wit®#i st?r ■‘pi sjrjsj eflt® w c®itri strict ^<i®®ict «fc®i ®tr ®«R 

^IC*fe WTR SRJ '3TT !> t®5T C®ie c R <a SI^>R ‘1 C®tC c R ^^5 ^>n®e® *FH 

RR’TC® ftfft sn*0CT? -"RSI filf^sra'ir? RCT I 

; 5npn#i| sn«nsi a se® w c®itri sjrr b-e® sjt®^® ^a?n? ^r Rft 

^’’rjR e®H = i ^ fili%R 5 et C5SR = r ^T, ®CT ^ sn»HCTa WTCV ftfft STRICT^ 

n = sm_L 
sin r 


2° '2JCT S3 T*J* 3 T RPv^PT ' 3 TT*1T33 R'SaH 'O *ff(J 

O «HI* 1 U 03033 3103 2jfa3331?C3*3 3 "ft ftsp | 

^53 : 2||<.»ilW"| 33R 43 s W R3R^ 3t3T3 030^ 2RJ 43 s WT^ 313J03 *S%*o^ 
5JC3^ 3*03 531 2iR>-m e 13 '3HJ fac^ 50R 43 %* 3f33*£l 3*03 I ft5«} 1(13103 553 ?^,. 
C3i?l3 f3f^5T3 *5Rj2 2 ||c.°il < p 3f*J|3 42 ftp 3f33*£( 23 31 2|f5333 33 I W113 533 ^ 
C3C3S 43 R5I5T 2131^5 20302 43? 4 5^ 0303* 2(1331 312, 033131 3I3T033 3 <ft 
5lP®*i«Hls35 T) 20 * 1 , 

ffil 313JQ33 *410^113 033 (Co) 

^ ^ 313T033 230*113 033 (Cm) 

*■ "-ft 

433 ^l(.«l!<P 3% 3f3 'a 1 31313 0303* b' 313103 2J03*t 333 5120R 'a' 3131033 3IC3W b' 
3131033 2rf$33‘fl?3 s 

, 'a' 3131033^105113 033 r 

«T1K — -JL 

V 313TC33 3J105T13 033 C b 

*.\=£ 

433 b' 313J3 3f3 'a' 3131033 0203 ^10313 R103C2 33 23 5120R a n b > I 2(4? CT03-U 
b' 3131033 ^5110313 033 'a' 3131033 0503 3*3 I ^531? 3R53 313JC3 '310313 033 2 I*W 
,J IWOM CbCU ^sj I 

O 2f*Hx>. 123% 031*1 ft? 

®33 : 333 033031 'M(.«n|*wjf 5 J 33 2«2 313T3 0303* 2jf5^5 203 2H3*1 2*2 313JC3 453*5103 
313 03 «lfe333 0^1*1 Iso*’ 33, 533 *313155 3f*J 33 313JC3 03 2(13'53 0333 3503 \51C3* 

^ 31313^ 3313*13 43f% 0521*1303 I 403* 0c 3131 213*1*1 3*31 23 I 


Pi®* 

■r^ -x-_ 


Ttrft' 




B>:Ajgeg5§; j : ~>f. ~ 

O 4W-W. *J*f 2P5J*sfH 2)f$3>®T3 ft? 

$33 : '3103135 3% 333 33 313J3 03035 ^3351 313103 3FI% 0351033 0503 3? 31033 03510*1 
*413f55 ^3 *533 2fft 5 T30 c l3 3f330*^ 230373* 3f*H R”J*f3iO'’t 33 3131033 21*51*30? 
2jf53*f5l*i 23 I 42 3$Rt03* *^2f*5J*5fH 2053*33 3CT I 


^ ■2)W J l3* : H RPt'43 '3t*fl3 e t R'aaH 'O 'SJ’jftf 2 >i 

^«iSf3ft3 2053*573 R?#$5 3*3313 *1$— 


aHFll^ #| 33 313J3 03035 33 <3 3131033 (30*53503 2(7*055 203 I 

gipfS3 03513 4*lfcl 03510*13 0503 3^ 203 I 

O aBf-O^. 31%}*f %P703 ^303 , 33*!*f C5$f3$C33 $3033 2f?»t 23*503* 03313 03*3? 

. d<pf5 ffttC3 '31?) 5 I35 303*2*1 43*1$ <$$f$$3 3*15 3*03 3fR03 $33 0303* 

ppftf c5$ f$$C33 %*t-2(?*t 23*5035 0331 313 ftg 303*2*1 *4?*t 3*1031 03313 I '511M3 
S|ft*F3C33 'ST*ij 433*3 23 I 3T?03 030^ '310313* 3pJ©031 ^1053 31033 3l)R3 
^H»(l 403 0®$ it>$C33 3103 30^ I ftg '41031<P 3f*J 3?3*6 03*10*13 0603 W 03*10*1 'Stl’lft® 
55 303 030031 *^f 203 'aiRIC'iH 05103 5103*1 3*03 I >P03 05% f^$033 ft^ OI?*t 

5^60^ 03313 I 


O 2j?l-'W. Jfl033 Rt» 0303* $3033 30^3 1303 s '53F103 3*frt3 J )t'sl 03313 0^3? 

5^t ; 43*15 3lt3*ff 31303* §t03 ^03 051033 $3033 1303* ^303 31% $33 ^ 330*13 30®1 
®^3 03313 l {330*2 $5 3*30*5 3*30*5 433 43*51 43^I0H 21103 333 31^ 0303* 3% 331 f303 
^13*5 '41103135 3f*H JH033 3ll3 O $3033 3251033 053*503 3?3*5 03510*13 0503 3*5 0^103 
'2I3fe'5 23 I ^ 2(103135 3P1I3 *jf 4f**V3H 23 43? 3% $3033 *53 *Ho*(3 30'S! 03313 I 


O 4W-58. fftf 4*5 $B|3 0^3? 

$33 : 1)303*3 f3f$jj 313^031 43R5103 ^1$1 310^ 03, *513 03*10^ 43* %3 2H031353ft 

05503 SJ033 3*303 £|ft331^ (2.82) C3pf 2*3313 ^1303 033 3*033*1$ *JC& *513 *J«f 
2f5J2^)3 ■2|f$*F3R 305 43? ^ 435f$ f3C3 2(10313531*11 05*53 0303* 033 203 313 I %303* 
2(|(.ei|^Plj3 4^ 313 313 *3*1 'ai'Sj'aD'f •S|f©<WtH3 WR *51 4*5 $^3 03313 I 


O 5(2-'!s0. 33033 f303 f32213T 3*^*1 31^303 Rftfiftl 0331 313 0^3? 

$R3 : #033 2133 C3t05 $53 f352M 3^3 3TBt303 3^53*1 0331 313 I 33033 ft?? 
335lfl3 31303 31*533035 ^f$3 2|3J3ft3 333*?1 33033 30*51 05*51 'Q 23*503* 303 23 I 
0302$ 2 ( 1 srji ftifc 3 %$ *5(13510*13 fti 0303 2 (« 5 ?S, 4«)'5i5)3 2lQ)3»10H3 *5RI *5lt 

^303 2(135f0*f3 % 0303 2TT33t *5lR 03 31*533 05311 43? CR311R *410313 

3f%^P?R *(§02 I 


O aftj-'ife .33*^f305 3^112351 ^(1$3 3*133 5 RSRmft? 

^^^30*5 SJ20 5103 3lft ^3 5|515|f^ 23 I 3*03 3llR R?3*1 3tg3 5133141 

' 5,pR ' 5 C3f*t 23 I 030^ 35 $3033 1303* 31531 313 31^3 5133141 552 3*305 3103* I 
^33 33*ff305 *5(3^5 C510R1 3f 0303* 410313* 3131 3%3*3 02103 2(133?! 33J3 3R53 
0303* 5Tg53 313103 2103*1 3*305 3103* I 43* 333 2110313* 3%I 2)15333 R1 203 R*^K 
' 5 T'Sj^c| ^ 4 10R135 3f*J %*t 303 3%3*3 C51C3 0#2I03 I 0302? 3^023 

0RI51 3033 3^03*2 ^5314 03305 313 I 512 3f33* ^ "^10R 3^3 43*f$ 2jf5ft33 
^^5 *3^*53 3*?(03 43? ^ 2103 31% 2jfe*^ 2((02 30R ^303 I 


^ 2fCT*55'5 fgfSr><PT RW155 f?*S3T5 X3 offj . 

o sfS-'M. OTf» *5533 te*ic 5 5 §tf& 5 *i 7 # 55 ? 

$35 : csra* w *p £wr 53 £ wra *pi?5Tj 5t$&<i«i 315514 wra 5*5 55 1 

IP^Jl 51*^5 $5C55 51335 * 5 %* 55 i ^r?R ijsprff c^n?n 4Rjs? 5t <%*i csrc-:. 

#1 $5t55 fTO* C^TC® 515*3 31 55 51*85 CTO* 455*1 4 ^ gft<y*t | Tpy.- 

•3f^#5 #i *4355 cro *p to «to i liras 555 *355135 cro cg^ ^ 

3?! 45? *531*5% 2035*55 5?#® I 355 airwH* #1 f%5 fro CTO 5m 

5%*5 CM3 5C? I 4C3 W*fel 5*TC5 5C5 $5 C5, 5pjf& §<15 CTO Wpi 
^5^ C%*1 51 414145 $3>1 f55 OTTO <115 1 

O SW-bbr. Wlfti^JM 5*1?5T5 #? 

$3* : 45fi>55T14 5*1?515 '0355OT? 51341, ~m 3*g)TOt5, 5151553 % 4551 gi1%5* fe 
^MciI; 51 4131 5f5545 5J5J5® 55 1 555 41315*5f*I 555 3*p 51 45fii5SJ14 5T ^5K. ? 
45* 4JT3 fTO 2115*1 TO, 355 3$5 OT5t3 515 515 45 •'J'f 431*3% 2035*55 5CT>, 53^1 
51 455 2113 f5C5 f5*f*5 55 I <^T5S«^ ^sr-Ptf^sjFT 5*I ?5 I TO 41 3 1 4* 55 513 | 

4#5*J15 5Tt5T5 5151553 C 51515I5 I C5 I C54 CTO I t|H5^C55 133CM 

C55HH1 Wf OT515 5RJ 5^1 5155® 5C5 I '35131 4314*58411, C555 >3 5f5 5 p TO i .; 
5 siC'Sf'Q 5&1IM 5155® 4?5 I 

O 2W-3cl>. *fl5P55 20S$54IS 4*IC!>4 C5C5 C5f*t’-<35 4<^f%? 

§35 : §44* 5535 51515 <3 515 5*{35 51515 I 4131455f 5 J 555 555 CTO* %I4* 2jfe^5 55 
®55 511535 315 203555 C4*15 4341 5^ 4! 1 55515 31315 C55 %C5S5 CTO 4*1C5 C5f*1 
ft53 3 5*1C55 551555 5?3T> C4*15 4341 5fg 3 %C4>4 551555 5?4*$ <3*15 53 45 1 

O 2RJ-50. ^5lf55- t ff *5135 55W9 5TTO 31 CT41 515 51 3*5? 

^535 : 5Tg5 5TCCT 551355 203551? >.<24? '35? 51^5 533* )j)5l)5C55 2|f%55J$ >.85 1 
t^5lf55 3 55C55 2|f%551? 2(15 5515 1 \51^ §51^5^ <TOJ 55W3 ^5513 ^51 <33? 
2lf355135 5553 35151551 1 

O 2Rt-«l>. ’5151313 ®313 >3^ft> t(J1155 5^531 2f^5 5'ol531 5T$ ^5 5C5 ^5 C5*5? 

$35 : 5lf^t C5I3 5F5I31C5 31^13 >33f5 ^ll^^ ^^C55 3*13*1 2f^S ^o| 5 '*i l ^3 5*5 
5«t5 53 53 ^5 l 511313*5 2lf%5535 553 >355)5 TO> I 51131C 5*5 2 jf %5535 W 71 
^JC55 3*1335 2|)%f5 f5=55 2()%f55 ®15 5^t5®15 C5531 l5f^l '5q’lIC3 $<TC 5 55 

C513 43)55331 351 515 I 53 $55 C<C5* 353 "^53 5*5 4§l5 53 53 ^5 1 

■3 5*153? C5*131 1*15# 51^ 5f3 f®<)s»3|W 3#C5 *tl)55 5C5J 51^ 33 «^1 f$3 515^ 
Wll® 51 5*C5 ®15 *55T®5 2|fe)55C55 *51513 5*C5 I 5*3 51^ ’0^551 55 51 1 

■B 


aJC535'3T )5f5l'35 '51515 c t R'wH 'Q 2Rl)3? 5.3 



0 C*W ^»TC® ft C515H5 ? Cm 5*3 2J5*T5 -G ft* fc? 

^ 31 % 51 ^ 31% 'Q ^ ^ ^ 

i) j^m5s 515153* 35 53 I 

s fr | 5C3 5 : 35 2J5153 ^f55*C55 5C3 51C5; 551“ 

^ -^1551 51 $^5 51 3|R>5lD 35 (Convex lens) 

^ 415551 51 *5535 51 *55*# 35 (Concave lens) 

0 213- *W. $55 « *5535 3C55 5H5J 5l4PT f55t5 e t 5*5*5 I 

lgg5 'Q *553 5 335 5C51 51<^T %i55 ; 

^535 _^53535 _ 

Tc5 335 551315 CS# *3 313 55* 313* >. C 5 335 55131555* <3 2ira®m C51?l 313 

?^5 3553 I '*4'°*' 35 53 1 

> 5 _ >«HSCt5. 5513515 *51313 5f*)P* *5^# O. >i33«^ ■wl'3515 '5lt*ll5* 5t*J3* *555li 
TO 5TC5* I TO513* I 


8 . 5|(«5I§) 35 1 

8 . *5551?) 35 l 

<t. 51^5 >0*55135155^5)5 55 1 

d. 7i%?*SRra5)55?3l5 55 1 


0 2ftf-58. 16^5 'Q '5535 335 2JTOC55®31 15^ 1 

$^55 ; *S35 2fffo5 ^55 15*^ TO 2TC3J5* 2J5*15 35 *51515 )®5 5535 5f® 51C5 1 551~ 

$35 35 : 

«. $313 51 C55 (Double convex lens or bi<onvexlens) : ^ <535 # ®5? $35 I 

ii. 5533T35 35 (Planoconvex lens) : 4 C5C55 '3^)5 35 5535 *3 1 

iii. W33135 35 (Concavo<onvex lens) : 4 C535 ^ 35 $35 *3 *55# *5535 1 



(i) (ii) (“i) 


*5 1 3 13 5)*1I $35 ^ *515)33 *55 I 


$.. ^ 1 3 15 * 5)*H *5535 ^ *515)33 55 I 





I 


i.8 ^f>ri£PT f^un o *ffg / I 

*R‘®*i C33 : 

i. 5i'oM'®»i 51 j^-'5Mvs«t C®T*T (Double concave or biconcave lens) : 4 c°ic*is ^ >53$ 3R*5:- I 

ii. 5»i'®*il5'®»i <33 (Plano concave lens) : c«ic»m >53 35*53 >3 3i35fi> W'i'l i 

iii. S'S«iK'a«i (33 (Convexo-concave) : 4 C3I35 *53 *=i5's°i >a '5 , 15f5 * 5*53 | 

(«) j (iii) 

02W-S5. <3135 2«13 <73553 f%? 

$^5 : C^TC^ra 2J513 'SfW? 351*3513 ^ f35ST>5if 5f*J®T$ 35 2R15 3^*! nj 

fcgss I5f3*5 ($33 <3E3) 51 C5 f5=5 C3E55 313^5 5TO 513513 53 (315*53 13C3) C3$ 

R’JC'P C3E35 21313 C. < pI < p 1- > 1 5t*l i 


&5*! c*W 






02fit-<*{j. <3t35*3tC31^ PP3ffa? 

$33 : (7PTC31 ^l(.«ll<P 5f*J 5l5 (7P1E31 <3135 513* <JC& 5£5 ^3515 335 

^IT’lf^S 5f*||5 351>3513*5tE3 l5*f$ 55 '6I5W C3$ #1 2WR 3^5=3 §55 (71 fe5 515 
C3^ '*ll(.«il<p ^c°l | 





2 fW53 *3 f5f3>53 3t»mt c f R«^r -q -2rg% 5<? 


j §0 A - 

C*1fl5 * a M'®l t%? 

^ . ^^ 3^555 351^ 513 '5 |l t3 1 4>5pJ l C 55 03*11711 03035 3jf%3lt ($33 (33) <517$ 51 
^ 5*1 033) 3f5 e l*5 5R15 2J5 e 1*5t 51 JWfe 03035 W5t 503 I 

q £Pf-<Htr. C®f*T fo'slW -5*1 13* ^P51 515? 

^ . $g3 <3035 05*13513 *j30*53 503J 03*1051 33*13$ 313*03 03$ 5$5 5135, C5W1 3 
^^5 155 *tft*5 55 I *3)1315 *513*53 <3033 51515 5? 3T303 *513 3155, 031*511 3 3f3$ 155 
^ 55 I ^*531?. <33 331*3* 3*313 *S13J 03033 51515 ^5 4>l*l<>lf$ >35# *3)l*g3 0303 *5153 
f^s c 3 C 3 > 05303 5f5 *511?g33 C3M 3 t55f^5 f55 3i§*5 ^5 *51503 03$ 033 $*33 3J15 5ft 
(555 3f<f*3 2 j(>aR* *tf$*5 55 'SI 50 I 03$ C 55 315^551 1 

OSW-^- C5CT5 5J5515 t®It5 I 

^5 : 3 S 35 ^5 SR55 (55? 3551155 3H^ SR# SJCTI^W 515^ ^ I 

^*1 C5C55 5T53J5 : ^35 W5C5 3(55^) ^ 15C5C5 515515 5RI 55 l $35 051755 
755551 3 |l W I 5 5 5fil[15 5 >il55i5 5SC5 3JTC5 ^15H515 551US1 5J5^5 55 I 

5*151, 41 1 C5 51, (55^ 515, 3J^P5 53, 53 t®Jli5 «itwl4 53 $35 C55 515515 ^5! 55 I 

iSR^l C5C55 5)5 315 ; SJ5155I ^*1515 5153J5 5R1 35 I 51^51 5#l1%35 ^fl^5 533 
'0)<5v©«i <ij<i^J<J <W! 1 


^ 

l |p^ O>. Dispersion of Light 

Oaw-b-o.fsm^? 

$35 : ^ C35H?n 55 ^ 5 )^ 5151 ft5155i filf$5155S 5I5I5C5 &515 5P1 1 fifSC5 ^ 
3H55iWfiK> \5e? ^VRl fe 1 # 5H5$C$fai35 3 Orystl^fi '$®1 5TC5* I 


O 2ft(-trb. ‘6)^55 551 153 551715 5^?T 5151 «llc‘nl C555 C*®H 5CS ^ ? 

$35 : Sf5fC55 t%^5 f5C5 55C55 513 5151 311131 ‘ift 5CS f5f*j8 35 I 5*63131 Wll : C5®f5 
(Violet), % (Indigo), ^1551^ (Blue), 5 f 5 (Green), 3ff (Yellow), 55531 (Orange) 
13 *53 (Red) l 3RW >3155155 VIBGYOR 3 5R315 513 I 


0«f*t-b-^. 3151 3mW5 5^5 f’t’p I 

$35 ; 5151 >5|(t 3 l 5 5^313 i*F5s1S 121*515 5151 ^13 3151 3IIC3I5 sfi&fS 31*5^ 5*6- 
^ viRsfS 5 ^ 7115 I 4 5*^131 5J31 C53^, %1, ^135$), 5^(5, 3f5, 5553t 3 

I 4 3F51& 5l7f5 C 5 C55H31 >fl^5 ^#313 Sf5f5 51513 3115 f5f*ft 55 31 1 5>IW& 

4 31*5^ 5 <f 7^51 3f^ 3151 3JTC31 >iR5f& C5lf^ 5t I ^'bbb 3TC3 f55TT$ 3T15 

^65 3131 5I 1 C3 I 15 55 2f^5 C5 dfiffa *$1 21515 55C55 I 



^ ■ 3 C*M 3 V *T ft'Sta 'Q «tg% 


aic*! 55 ^*^ faPWPT ^TtaTaa f^'s^H 'Q 3 .a 


afff A 

O fifct-toS. 4 IIWI 41 I^BI't f%? 

$^a : fsisreaa *w lata ant®na «if%aataa wt ^tat acsa ancat arsfil *pt atssa afipatA 
faf*t8 ^nna fij e ti%as antata fa«®a aw i aHj«rea aai ara, casreat aiarca atffcaat'ra 
wt calftas antat catas *pt at*# antat atsata a^focas ancata ta^a at?t i 

o 2 W-V 8 . aiag ^rea* aca? 

$-ofl : ^flta aaa at ^ aaaff aata a^ttasta ^f£a c*pf5ta <jaa ^fg antai'MPii 
af?r ^t fa^fas ata ^jt4g faaSl'A Rc*pg an<wca a*(tasa ^lanta ca ansaosa a*ti^ta ^ 

<PW *\C+ ?«*[ ^C°1 I 

o sjsf-vtf. ^iwm ft <xrm? 

&$$ ; ^C<fo 'AIIWM v<\yfa<\\ RR?j( i ^Iccil^ ^5f TO? 1 J5 "5j5 ^TO 
331 ^R 3 5C tfQ??lt ^lfC°11^ Rfo^ ftc<£ ^R>C?I CRT! I v£R7P 4C*1 I 

O $ 3 -\rb. JK ft? 

: TORT 'Sfff^f, tot ^lt*li ^sf 5 Mf& i vTO? *ii\$fiJ ^®f CTO* ^ c^iwi ^16 3 *f 
TO (Ml TO ^>I^C°1, ^1 TO! ^ITC^ *n, ^fiR TO TO I vilWCiQ (71 TO (Ml TOc f ^ 
tfRK ^ <TO (MR *K°1 CT TOf^ 3$ v£> 1(MC<*> cflCT TO1 331 I CH^“ 

*115(71 tHc®1 TOtift ^45 3^p I vqC*Krf 3^p 'G •fa ^4 I 

O ’SftJ-brH. (Mfa 31^ ft ft? fTO5TC3 3lft? ^5 C*lM? 

: (71 M 5 *! ^fTOJ C^IWI TOfa MiJCS ftiR TO? TO *?t 'SflRTO 5 (RlPl^ TOT I 

dJlfi^ ^ fe'HflJ I TO- TOT 5 ^ ^1 ^=1, <3 *11*1 I 4CMIR S ^IvWC^I TO1 "2R I 

TOiT 3® ^TT®^ C^lt*T<P TOfe MfS I C4ICHI ^ 

^ITTO Q 1 (?# I TOI C>flPl4» ^tJCTO M^TT^ TOJ M ^1 1 (7TO- 

>1^ -f TO =s ^*p *11*1 4* s ^R! 

TOT + ■%! = >ijlc«r5! %1 + = TOT ^ilfa I 

o tot® 1% c^wm? 

I TO1 W ^MC*1 v ^W < ^'©C°ll ^IWM Rvf^CP l fe*if (7PR ^IWI^ C^flR 5 t^pH31 
v£Rs TOfe ^ICTO ^u t TO >IWlWWC>lf6^ I (7TSR- (RlfeTO ^lf® I 

<7#5TO ptffcm ^5T<3 QIHRS ftfiSRl TOT I ^ife? tTOfC^?^ TO fa* TOT fTO" 

5Rif5>5 <£<jt \5 ^r c^nfero bf^fen^ ^(7i ^ TOfe ^10*114 ftfro 6 ! <^c<j i 

O -snsf-b'^. (RlPl 4 ^OC*ll ft ft? CTORT ^ 4 lC*ll CR^tlTT C^H ? 

: c4»IWl 4^t5 TO^f CTO 5 Sjfo^*iH, ^1 C*tlTOR ‘TO (71 ^1(1*11^ C^’ 

*tft5 ^5 TOC^l (TSifsft ^4- TO, >Q %1 OTO^) I ^1 ftl 

^°vfc)C c 1 ^Hj M ^S ftsf? TO1 "TO I 

(RSKRT ^ <1^^ TO fS ^4^ ?TC7tf (71 ^ (RTO I (7T5R- ^ 

^ >i|vsfD ?c4j 'STC^ ^t*l <^C4» -Sjftrpft® <K3 ^ift ^fb ?|4 l ^TTO TO? 

^ TOl^ <^W ^5T? RRl C^fTO l ftjf <MC°11 ^ RT®f& ^ 

CTO®! ^C5l; c<MCHI 5|ft*Fft5 ^C<5 'll I ^vSrHj ^ <^C4 ^IC*t1 (TfTO I 




&r 


r 

m 


| of|M?l <$°W ^Ri'^Rw^l ^IC^R 5 

I^RTt ^3 

Particle Nature of Light, Einstein's Photoelectric 
I Eciution & Photocells 


. oftrm aracai caat cm ca arsa $ta yoaH ^iff ws can^ 
«^pfta ^ ^ ^ ^ ^ 1 

« ^1 ^aQa (Photo electron) ai OTP^a^ I antra 5j5ita ai^a wf ^ 
4fenw rn *a aw ^ Waa (Photoelectric effect) 4* ^ 
ftRUtas a^n ^a tR^I-^tas®as faan at mm ^ 6rai (Photoelectric effect) I 


tg^a : ant^tr^ Gi*aia RaPiR® ^aPffit «? : 

i- ant^af^anaf^^<nna^'at^ant^^^ 1 ^ , ^^i ^ ai!(.=iias aPua 

areas ataata anas as”iT? i 
«. ia^arjac’Fta'snasas^it^lal^j i 
8. ancsnas Iwafitaa caa carear RRS aiwa atat 55® < nta i 
<t. aire^tpp ^caa^taa ’ifea’t anaf^s af»ja as^tresa ^tat^aifeas i 
>8. ajre^na R^fataa ata anaf»a. anwitasa snaMa aaqatfea i 
o aat-^. mm ^ ftpat apamt ftata^s mwvx* ^a ar<^i at 
^fata^®t t^ryr i 

^sa; ^t^^^toas^M?am^asatW5iairerat^a?!^^ 

^nwreaaf^^^^^^if^i^j^ajianasatssai^w^iap^asiaaa^Rts 

^tasat^Mt : 

a*. >a ^ ^ ita fo fe twagtaa caa anafe^ antmasa ^%sta ^aa l^a asta i 
ajse=ffip^ ^ ^ i yfsatt all'sHriai a^iICw *®a^ ^sga ^nattai aitajt asat ani at i 
M. <it ^ f^fg? ^ragt>^ ^t^ 5 asm^TTC^ €t^ sra 

areata a%,fena asapw *c® anaat at? ca, R4s SptcBp w ^ 
afe aitafea antra Stasia ^aa aa, ^ anaRra antra as*ra ?aa 
i ^ 5 at» s s#anaai asstl^tas sstga atareat aaajt asat aia at i 


i.b- ■2fCT'3T?t v JT R«aH 'a «rgf^ 


«tCaTO*?T faf^upt ’TtalTO ■fa'SSM 'Q 


a. 4 'stgatca 'srtwtcasa »t% aast ^5<w gcaa $aa aaro ^ca as? i sjsa^ $ 

^ aP$ £t(.*ll®T*T)a *tl'9> a3£R <Pt<J ^(1=1 fa*fe asac* o<i.i<p aaa fs?Ca 

aBatfB TO#tas ^ R! I ft? 'STOP* $W4tiH WsH 4asfB TO*#* ^ 
'5T$iU<I , WiBc < P '®<]3f vso^s ^|^|o<i( <JJl^tJt ^t RTCt *11 1 

a. ca castcat arsa *i*rtc& cwcs ata sttaa ssjcaaa 'rotfas's srotcasa as^are <5tfoa 

TO TO I ^1^1 TO TOa<IH fRsfo TO RJ I 4$ 3JT33 as^llCtM at%$ S53* 

R WJ ajtajt asat 1JT?I Rt | 

«. arfaas sjracro stow, ?w<wHc4 a#* ’tfaaic't afoafe srir aro i % 

apltCR ^St atB Rt 1 

3 . lR*f® $wa<I)Ha can 'su’rt^s 'iiiwiC'M as^^tcsa $*ta tR»a a*ca Rt i fa*g 4B r^ 

aa I '3T3WTC \S||MIC«M '$aR ^55 RRJCaj ^STOPP ^£5, lR<faR aTWjt TOataRt I 
O SRt-S>'S. aTOlas ajf^f^'fsttHa 3J4MPl f^T I 

^5? : @BtCR fRRt^, «IRRR, taW^RR ^ RS^aBR-^a < lfhPM^ toto ^5 jRejfc 

TO(& CR 'RlWia '3^5, R^fiR (Rt#fc|^5 ^3 CRCR TOt I 

^5 ; ^|W|«P \5% lR«faR atasIB TO#tas rBrT I atfik asrplfas #J RRHTO 4?? 
WW TOadH ata fa^WIWa TO! RTOta WR aft atcas^ TO ^31 TO 5 *!^ 3 X lo-* 
CRCa>M>a RSR I 

*pt : s|f%fB '4(|wi<ji TOadH fRifroa CTO 'attains 'JTOtas af*fla 4asfB fRfRt ^3T.; 

4^11$ «Oit^ Tffa *^fW I 

'Sa^nt 

^n^FsvS '3||(. c llC < M SJMCTJS ^TRlynfea 5 'SpiiK i oe J. 

liPiiCR, i = ^rrat 4a° 

I = 'illWIC’M JM I 

8<f ^ja : 'i||C, e ll < P $t*1<W}OM *lj%w»1 ^35)1 3n' < lf^3 , '6|fWH<M aiRCMW 0^ 

to ri, mammas? tot? <*fw. tRjRraas ai f^faas (emitter)-^ 

1 

o •2fij-k8. ^sn^a^feaa ^^*114 , 3f^«, : a^taa c t l^rjp 1 

^s? : iS>o«f faaiFs tasii^ ^jwi4 ISrii aTWna ^J anc^ 5 

c^iai^ia sjcijhi < pw , h i wioi'Bin ^rynca ca wiwi fa^aa 'sp^aj (.viBwa 
fa^saa wiBwa ^asfB alias at aiaai 1 to* caaBa afeaiwfaa aca 1 afa u caaB^* 1 
asanas ^a, to fiif%fB cafBiaa »i% to = hy, >aTO h toi ancaa^aas 1 to asta hi’ 
“(f^RPiB os^fB cjpfBa casicar JiasfB arsa aic^a aaafja >aaa an<«tf^5 TOt OTlBtaa snc*! 


a 

<fipn cp 4asfB >i?aR5 to ^a° <5 tofs ^aastB ^?ars to i ^ a?aro$a a=w 
^cf ? ^i?ia^a canBcaa ^rgaa ^•siaa aro ^ casn?a ^Hwfa® to at 1 

StsiadNB fHSIa>a r c aa ^ arraa; arro 4 *tfca (W) Sw-waTO 

^ggsgicaa tos^i 5^3 <?aw aja TO i aiaf*iB *1% faca ^la^a v (TO fa^s to i 

jjIB 1?t*iayji.aa «a m ^a 'To 4a =imv 2 1 

a^aa 1 ^ R^j^i ^aTO 
hv = ^mv 2 + W 

at, lmv 2 =hv-W (1) 

4aiCT w = ^wasg are (a^QsaTcaa aaia cacas asac^ a#5 a1%= 1 aaa aaiaafe 
5^a > \saa fasf® ^i?ia§caa afeataF at caa atatas arcaa aca 1 4 ^ja'$a aaiaafe, 
w t , 4a^1a#s ^waujtaa at=fa> caa Vm to, aftasaa (i)-cas caat aia 1 

imv m 2 =/«y-W 0 (2) 

sjpraa aaiaafe w 0 -cas aar ^ asi^ (Work function) t w 0 fal«fl aaic^a 'Siaj 

^ f^j aitaa ^a 1 

affaaa (i) « (2) tot ^iSa^iTOa atrcaia 5 ^«,a^tasaa 1 hu = w 0 

o «R>-^. 'sircar? cro fo? 4fB ^5 aiaaa <3 fa fc? 

®^a ; ; ca a^aa aracaj ^iwras '5fes. feaia 1%%?s ^ncatas afeca> fa^ af^w 

aiarafirs asai ara, 'oitas 'Cicala* c*Fia ata 1 
aH(.«ii«p vilTs?. casta Pin •spaa 1 aai : 

i. '8||cal<p ftsaaa casta (Photo-emission cell) 

■'S||c*iia> t%»a CTO (Photo-voltaic cell) atat 
>8. 'S)IC*iia> afiaiD CTO (Photo-conductive cell) 

^rwias lagaaa ca>iata> attata ^ ^na to asai airo 1 aat : 

atK^RJ CTO (Vacuum type cell) ata° 
a. ana CTO (Gas-filled cell) 

^ ^W-s^. ancsrf? fa^i«, castcaa araro f^rja 1 

^a : aronas f^j<, croaa araara : 'stt^faas lasta toc® 'sticatas-fa^ castcaa as?T 
^’t caat ara 1 atfB cBf®tt%*ta, troar, micros cB^Hta, ^trsa TOta at^s, cto-tosi^ 
^ ^sitfa a§ aacaa asid aia^s ^a 1 




oo <3 



Sii.. ’*• 


I Practical Nature of Light 


O fiRf-<»3. to 3>ltM 33J f3£3 RRt to « 3*pf ^3 ^PTC*TT £3313 £3R? 

®43 : wltR 3$3 $33 4I3f$® 'snCTW#*! SlRupfto 3C3 4WRW3 £6R3 4PR3 £3 3gft; 
RR 3 i £ 33 c® ’fit i 3 f® 3 #$ 4 R*it 3 £3 3 *f 3 iw <$fi 5 c 3><3 rwhi 3 Ffa to i 43 fc 
’HR *pl RT®t^ RRto fijtevft® 3R3 3£3 RI 31R CRjfni I TflPft tjr CRC^S fijf$3#n- 
4l£3lW*J 333 to 3>R63 'SIR fto 4R3 ^533 <if R15 to 3J#® 4HJ33 3£<l3 4RR C3J33 
3R3 <R3, to 4Mwi £6R3 03 to RRR I Wt *plf& to £3313 1 3’333£3, R?p 

rrr -siftoR® (TF^rm 1 fR? 5*p 3c e f3 riwh* % RRb? 

33J fto 4TR3 333 £*t#5 to ^pt yiw to 3JR63 33J f3C3 £R*R3 35RR £3313 i 


O fiftt-crtr. tjlfc f$a 3CS3 W 33t4 3333 C3C3 ®I3 33T to 31R RftR £33C»1 3RR £3313 £*3? 
$33 : 43 W! 333 3R«I»3 £3 <FS £=# R3I 4RR3 3$ £3133 3R3 CRT 43lfipr.; 

33$ £3£R C3to 41R 3®f& f^ffa 7*5. 33$fi> 3131 CHlto ^3 3£3 41 3R33 C5R3 
£RRR RRsit RRR R to RRR £3313 I $3T533?3i3 4R30 3H R16 <3 4R30 RfSf Rib 
*13 *13 £3C3 Jj4lWlt<M f3CR 3?R3 S13C3 3M 336 RH 3!$3 3%3* fRS3 05R3 to 
£3C® to fR? ®t 333 3^3? RR53 $33 3^ ®33 413 £ RR53 33J to £3C® 313CJ R 
^c «1 l 


O 41333 %T £3313 C 3 R? 

$33 : 4ICTI3 3C3J tog ^3»?WC<J3 RT®ft> 3?fo RRRt f3R3R I RSR CRRR 

RRRR R3^T ’35J C3SRR RR3 $33 3P5, R33 4 3RtoI?IT RRRR RRTCR f3f%? 
to* ^fto (R3 I 4I3 5 RRRR f3W33 (<3$?T3R53) 3^ I 4 %R33 tol 3R3 RRR f 
^3toC<I3 <333 I RRR 5#, R5J to^3 RRR35 43^3 f3CR3 C3pl I 3^ W$ CW 
313 (71, to 3C43 4R3I<P R3^t># 3305C3 3R I ^3^ 333 3I^I<R33 ^jp!R c fl a 
31^5 RI3to 33, «33 to 3*f 'Q 43 RreiRlf^ 3*fef?II3 C3pt f%W33 to I 3R3 C3©f^. 
RIRR^l <3 to 3C# RRR35 3^13 RTRI"! to CR313 I 

3I^3«3 R 3T3R3 R3*IJ ^11331 RT3SR33 4 tolR C3CR 3%5 ^513 i RI33 03^2 
'4HC3 I«mR| 3 toF33 3CRIR I 3R3 RIRI3 R3TRI3 R 3SRR CR3T5 I 


O aW-ioo. tors C3R13 tolR tot 5 tt I tt CRRCRQ ^tffoaM 33 3to CRR3 C3R? 

$33 ; 3R33 tof3 3° '5IR 3^3 I to3 C3R3 RI3H3 R$R t3pP3 3RI3ST to 
to3 to? 3^3 3CS3 3R3 tot 313 I 4 ^ 35^3 feR33 (to + 3^(3 = 3IR) 3R3 C5I^ 
313CR 3IR 3i?l 3IR 33 I 1%^ ^R$3 33 RIRR33 313^1 to 3"f CR3 313 3C5r 3l3t^ 
3®R33C3 33 I 


^ ■2R3 ! R3'R ItoiiPT RT3133 fWR <3 Oh 

Q 5 t^33 <3 *j4i033 333 ^ RRt C33I3 C3R? 

'S ’ftflKRI 333 ^ 'Q RRSITO 3lto5t R?»t 3t? RR C33T3 I WITR 
^fl!3t33 RR 43R3 C3313 I ^C<133 « ^to?3 333 ^ filf3 f333t33I3 3513133^ 3RR 
^^^pfjRRR RI3R33 C3R3 C’fl^C'i' < jfilft3 3T53<R33 ^pP 33 C53 R3U5 33 I *PC®1 3pJCR 
^IR3R ^PlRR, 3lPl«P3t 331 l*i«l 3t’G313 333 tot 5JR33 R3 '«3 5 lSW'^) 

^jfif8 3*fe^31 Pr^IRS 33 , "iM SIIWM '3R*1IR'8I 5 TI RR^R 3R3 «1M 3533?R^ 

^f«t 3<73T3 RI 3*3 toffto 33, 3RM 33I3R < jf3tos 3PI RR3 1 Rlt RI33t fil®|o->j4 <3 

Q 4jS-ho3. RTR Rlt*llW RC33 *tT5t 33Wt £3313 CRR? 

^g3 ; 1RR3 (.3=113 J j3lc e llt3 J 3TC33 ’il'Sl J 1^'St CR3T3 3R5 =1M '3R 5 TR'$ 3R53 ’11413 
3 J R 5 Tt 3W 3£3 33 I Ri(/i ’tt'3T3 yplwlRp®! ’^RRW? 3<[®t 3T§t5 3RJ 3l'oH5 
to5 333sto5t C*tl33 3R3 313 3R13 ’IMI ’TJS CR3I3 I fR$ 333 ®TPI 4R*1RVi> RfSf 
RR1 (to 5 533 3f5f 3«f RM 3R3ICS OHlto 33 I 2Ff3’R3 : , ’ff®T3 CTO 
'311*1 R® R^fSf 3R3 3T^to??n C*ttf3® 33 43“ «il«i 'S||t«llC'0 3^5f C*tlf3® 33, 3lto 
TROIR 3<f CRto 33 I C3RR 'SllWlt Sftoto 33 R I ®lt *1H '5IR3R® 3TC53 RfSi 
R®tRRR £3313 I 

O 4RJ-ho«. ftoR 3£®T3 to RTR <3 '33^3 3Nt 33 £R3? 

$^3 : RR Ril 3RJ £RRR 3m?fIR3f*lI £*1133 R 3R3 fill's 3R3 I 313 3*W IRCRIR 

<^«1) RC3 R 43® £3 3CS3 'at|c ,r ll3><il*]| 33»(fto 33 ^513 £<PRR 3(<13'SH 33 R I ’tl*tl < 1lf*t 

R^ *nS ^f3 £R3C® ■’T13 I 4 ‘PRC’ft Pi (.MR 30*1 3IR ’f^l 3J33J3 R3t 33 I 

'SIR tolR 3C33 to 3R5R 3<3313 Rt33 3£R, 4£® to3 'Q’f3 Rto® 'ail(.'ll«P<j|*lI3 

f3p3<3 fijtocR to 431 R3to$ 3l^C3 to 4 OHWMRftfSM fRR31 31^3 ^3£3 

^C3R33R i (W3£5R3’R?l 

0«RJ-ho8. 3J3I333 3£3f5f$ £RR $1535 33 £3R? 

^53 : tof»*1W3 $t3 ^WI3 RCR C5R33 £«®3 3T»T3fl3 fi|l®»WH 3$13 I 4£® 
®R33 '3f^35 R £3tol 3#sra 3C® *1R3 I 4to to3 RRR3 35*®R fi(3$ 3<3313 £613 
^ ^ 3£® *IR3 I Rt RR333 3C3 £tof$ !, R £331 $f6® 33 l 
0 ^-hotf. RR3T RTC33 1®to R? 43tp£33 f^lto £31$ to £3R? 

: £RRR 3? 3f® WTI filtoto 3£3 R13IW3 £6R3 C’ltot RI33t £3t 3^ to I 
^ ^ fitFS 3C® filtoto RRR RT3R33 C6R3 £3 3f3313 £333 $3*R 3R3 3^C3> RR3I 
^ 0R3T® 31$ 1 3^3 43 p£3 3CR 3?f5 4I3IW3 £6R3 £31$ £333 $33g 3R3 43t 

^•t 3?tos (ffttes on? | 'SRjfRR RR53 3? 413R33 £6R3 R5 £333 $«,33 3R3 

^ , to31RStol 


OA faf^raa RTSRja R'saH 'Q 


msaaPr lafatepi ^n«im f^sspr s gjgfe >oo 


*ri 5 a 

O fifff-ioS. as 'il'oln 'Saa CSl 5 l a^p(.°i W 5 W W*tia wH ? 

^sa : as atsta seas ^ apa carat snes i aista ^ aifta csitt a^ca £ cataraeaia ’oa* 
m>es sues i wt aist «iri ailaa cst 5 ia maia mot atspr snes i mats 3 % 
Cawpat a?S5 CSlP*ia iWi S^> C<PlC"-1 9 llP<J CSl5ia SW Wffss '55, carpal? <J*f 
•2|f'i*f«1<S «(c5 | »£J Sjl'SVpI'S sf“| a^iCSa U>IW ’IC'? ‘It 0 ! aifta OMClC^ D'fbt.'P CFr'*fRI I 

O • 2 fi!t-}o c l. S?S ^rtOUBT asa ^fcs fofsa wai SIPS CSa? 

$ 3 ? : SS <jft%S mai ^PTC® br fafsS *0 CTPSS at b .<3 ma aiW l ^ afg 
aT 3 ata C*W CT maiSaf*! ^ CSIPS fa*fs CT #J <jfs |%5 4 Pa calaPS mai 

v?o fafs& 3^ am 1 ^ maca at suspas ^ b-.o fifa 5 jfsra aea mat <jfst%5 spies 
lSPa^matSataaa< 31 r.o 1 ^amaea 32 <iesmiWWSfTaTCai 

o sw-iobr. ates am as^j mat wft, to swj 'nww? saest ss ssa stw 
cata caeaes- ^f%af fafa 1 

^sa : atesa wi 4 aa ssasai ms aim ^ csics seas csifi> ma i s<w 
fsat? ^ faaia ^jae^ snsr caaeat asaj sps maisaf 3 ! <j®%s i£ica oRaics as ca# 
asa aaa mica 1 fam ijac'ja csieai asai afa seas f*t at seas ast# ma *«w sea 
mas sspa ^ asai scs atcaa fa*fs maiasafai as caa 15 asa aea ffstftes spies 
aisca 1 4 'Sraistaat ^ aa*vacs 'Siisica caac® ata afa^a asaif 5 seas <3^; assa scats 1 

o maa* ^paa *ns*n®n, *n^ c*n% ^jimca* csit> caata caR? 

^sa : a^ a^ ai csiB cama f%at sat ^»a a*ca cma a^a aiai %Fa caacaa 

•eaa 1 ftw caaa afa a^ sa ssisor a? a^ caaia ^ ffaa caaa afa csiB sa w a? 
csr 3 caara 1 maa* ^paa aismn, caft ^ijiia csfB caaia aaaa vim caaa 
cmaa an csrs ma 5 1 

o sw-iio. stcaa saw marps ata caiaia cam caara? 

®aa : maa saw maius aia wiaia aacai caaica 1 aaaa aia as^a a? aia a<f sr^te 
mjaaa'fcas cawaca ^aiaa^feafiifesfasasca 1 aiwa saw mat aia caiarcaa 
®aa a^ca aia wiata s^a mai caiaa aca wca 1 sea casiwt ana? sifosla® sw 
ai 1 casiwrmaifiifesfasaiS'smi^afSasipat caaica 1 
o fiW-bbb. aas a*s 1 ^| aacsa «^pai 7 ^ pass^? 

$as : aiaiaass aas s«s fas? ^cs «®t asaw sa 1 4a aaaa aaesa ara aa aaa 
a^t, assa « aaia S'<?aia maiasafaia faalss sifesaa ac 5 fa^ aim csi^ csfs svf 
^$a faf*iS asai wcas maiasaf*j fats^sica sjfesi^fs spa fsca ma 1 ssft «5i aas 
aiaiacaawsa im^aam^aifal^po^iaiai^cssalawmaiaiil^aat^ 
^taar sa aca sst ^paia w wara 1 




0 ffft-bbS. a^wa esar aw warn esa? 

mgf : a^esa a>®caa caai m?aj ^asaia aafl 1 ^rcai<wfti aifta saia^m «aa a®ca 
^1 sai ©swa asns asca 1 sea ^aP| artasaia fa^iss sea fafejf ae'f sa 1 aria 
•^nowi cacs? ;s w^ <*iswfe ares, si^ faf»H a^oeai ^scu ftea aiai waia 1 

0 4fS-^'9- : acawr^t « seam is? 

5^5 rseawsl sear caeaaaiasiaajiseacs^fsmaiasfbaiMaa ■iiasfiJ amis 1 4 amfees 
^5 sieais ajfsfass aai sa seatma 1 -iiesea aji« sft lawiGjs 1 ^afS aiaasa silaan 1 
^i^iaas sP’iS'Siea saj asa a*ea aiai, a^a oaroa faaaea seauu^t ajass sa 1 

o oftaa% f^? c^laaf^a arasia l^rff 1 

5^a : ^sia caes ca *1% arsaT aia sies c%a% aea 1 ^ caes lafKsiaes arsa 
srsfsa atsjcai sifssfas sea si laea aigiap? srsi aiaieai sa 1 cacaa awes csrsia 
«a ^Ieais caes srea ^wiwi aia 1 calasiea aai, aafe, srs^snfaosieaiasrsrsar 
sa 1 oHaafea aisieai aaaiea ara ?s§ asea sia aiai s 1 |^ ^.aiaeaa mi " gr a aiS ^ 

fneaiaia 1 

o aiaiaa ta^jlss aia « ftisa ai^cca sieata seaj ®a,a1%as aHsi f%? 

«aa : araiaa ^a^fss aiea ?iT?a-Jia aa* sia ajaas sa 1 sfe^aais Ui^Sa sicaa aai 
aea caieaa wia aaa ®r?e%a sia arcs aea fsarca -6 fa ^33 sa 4a? mai 
talsaa sea 1 15 ®a aiteS sieaa aeaa aai laca lassiea aia (Discharge) sar sa 1 
awiea aneaa aeai la^rsaim sea 4 aifscs mat araat ata 1 aeaa 4a«nc3 S'ass 
sfeanta s sneais 4a< saasne® aaras sf^aia s meats sties 1 csseaa aiama 
’pfaea 5 mm ataa ^esa aaia sea s^gfais aiaai asai sa 1 4 es sf^maa aaiaaa 
mat, sasilas 5 ^a mares ma il ss sa 1 


o rn-iis. sitaisa< 1%? ^ses fffttes mat waes ss aaa area? 

^ : wicai aiaiea mai 4 s ama ca ^ slsara sea sics 4 S maisa^ aea 1 415 
^teai^afa sTeaa Jac^ra >ass 1 fai aiaica 4 S mca i sa^ = 9.461 x 1012 

' 5 '»ma caa cacses 3 xio 8 fa5ia 4a? ^ aes ^jfafa fir? ajra 1 5 csi15 
1 ^“s^scs ■^Istfles mat spies aaa aiaea b- fa^5 so caess (sjra) 1 

® a?a sfl^i sea %aa -eaa? 

^ a?a caacaT aa aa 1 caaear a^a ^aa stafss maiasafti sifssfas sea 
«a cbica spiea ca a?f 5 siaar waes ait 1 a? araiaas f aseaa sa; astt : y 
f ^fe !St lf lumin °us) <3 s. 1 a«|s (Non-huninous) i sas a?a a^ls^a sea si caes 
^ saeaa ae^Ia >saa 1 mifaes la^f® a^a fast? cstear a< cat 1 '4a a<f fs»a 
^ «iffs <3 s. srafss maia affsa «aa 1 


o 


•sj^- 


\9 


08 ■21C*F 3 1?f' 5 T RPl>4 5 T ’TWW R'eali O ■Sjyfe 


R'&jm o £i^R»* o<? 


O MM 3$ ft®TC3 <w»n 313 ? Rfta 3$3 3^fts Ml? 

: mm 3$m «iPRn ®*f$ cws *t$, 333 c«m ®it*if®® £ 3^ 

$*ra *rc$ siftqsft® ^c?i <p?ii3 'siwiw* cpico *rc® i 3 ? c«m 'sum sifovR® 3£3 cbim^ 
33J31M3 ^pim 'sisrt 3sftn3 <3*13 *n?? 1 ®i >4t3 <711713 33J ftcs cptmi toc? c*t5c^ 

^t<"t C3li?H l C® *1U5 ^ §M>1 «ll®fe ^18 3M >43^ 3TC3 31171? ftjTC 3U«K®4 SIM 3$ 
Sjf®f33 '3j*|fii>35 3T1^3 331 ftai sjfel® C$\m I 3%$ '311313 3$ fijftfe $17& fe 3$) 
>43i®'3^3$l&ft 0Nc® ’fit 1 ^3jwi#3ii>'3gfl6i3t3j , 

(MM 3$m 'snsrai ®33? otR 333 £ og <tm '4ii<7ii<wf i j >41® 'srrsnro? c&nn *tc$ 

>511313 -*)f®*pR® 'SIIMIOSf'P 3t*fa <3*13 3^3 3*f 1 MM 30Il> 3? (71 3C# <f«j 

sjfevft® 35C3 33331 <® 3?M <71 SjftspR® 3t*i? CW i 'SIMM ¥il (TMllTTt ®| 
31®fiJ 3T*fsI? feP i >4? '5f|M <7M MM 3? C3 3*f 3f®3*R 3513 '3J1331 & 3?<?T- 
3t$? (71C3 3lft I >4M3S 3^ >4M^s 3^ Sjftspsff M3 I >53 ^ ft®^ 3$C35 541331 ftsjj 
3CB <?lR 'ST^|3 RR^j 3$3 3?.1®jl 353 3M I 
O 2J!f-ii}». 3'J3 3t.3t 3^ ft 1% ft3E33 'Q*l3ft^3M3? 

§33 : 3?3 3* 31 3*f fowl 3*13 33*11®® 'STO7IM3 3ff®, 3$3 <3*13 3H*#v5 31115110 >8 ^ 
0^0 C5#5 55IH7IM3 3|g*n® <53*3$ 3131 2jf®Vl*T® 3t Slf®^® 3||WIO#J3 Slff®3 <3*13 
OSRf-i^o. C5W3313F1 >43fl> 3j3® 3*I1»I M13 5J3M 54133t MOMJ >43f5 WR Ml? 
5>on : CblW3 ^p4S[l^f®3 ^iRl^OM o.i (Tito® | c&lt33 ■HNW MM 31$ 3Nt*1 c!3fi>*!1l 
®T3 fe *1^® 33 I *jR OjfijCO CMC33 3f«t C«1M 3%3 Mil 33 o.i C3M5 *1^ 
>£RJ ®(^f® C3M 313 I MM 3?M C5TC33 3^1 C3M 3f3C3 >5® C3M®3 s**f 
®IC33 >435 ticoi 3R 3?M 3J131? C51W3 3^3 31131 33 ®13I3 w4(l^l®3 '?lfe^ 
^3T 3?f&3 313^111713 315*1^1® C&3 *1K331 313 31 1 ®lt (M33 313171 4®flS ^3 3*113 
C^R3 ’jalc'l >31331 'Stt«C33 5ofij ^3 C^R I 

CPTC33fep5R’5'9'^3R , ?3»rc®^ C313H3? 

^33 : <rMfto C5N C3 Rol5®n *1^3 fell SlRlC® **ft Oi3C® *113, ®1M CblC-'lH • 1 ’ 
3171 1 31313*1® 5(1®|Ro C5TC33 R®6 fe[ CCT3 C3M 03^3^13 31 io ^ 
0|3(\® l 'Sp^ C5M C3M ^4 C3f3 fejM C51C33 fes? fe[ 313 I MM 3? # 
(TlR^ ®3 ^5 3135171 C3f& (7F3C® C5RT33 C3»l ^ 33 >331 3C3 OT3P1 CPT3 ^ 

33 I 'SRjfe®, 33CbC3 5JC3 0I3R® C3 fe[ *1% VIolRo C6W "*lt (7T3175 *113, ^ | 
CB1W3 ^ 13=5 31711 31®lf335 (TO33 5BRI ^3 f3=5 '3% 0I3R,® I 

O I jf^'^)31 ft? 3S*t5 3®TC® ft C313113? "jRu 3?fl> 33CT3 'fl ftft? 

®^3 : >4®15 C51C33 ”38 ^fl3 feiB ftj C3C35 *l<^ ^P^C® C51W3 *jlM|i|l 3171 1 

C5TC33 7l®lf33S 3113® 3171 « PftB ftp 33T3^f 3? (7131® C" 

3pgf33t 3C3 ®1M ^83 a?l8 3171 1 




^3^513 331713: 

^ inc?rtPnn : w c^ihi cen <^ic^ ^ (?f^5 <p tra ^ \s^ 

^7^ ^ virto <0^ 1 

^ a?!f"™ : C5T 5 ! ^ C*i^5 <5 1T?J ^ ‘ p fT?J *Tt, 

*f ^PKtonPnn : S^iwi^h wsi jk?\ , sng^ 

CT, CR <p!C^ >Q ^ RT I 4 

ariifajs csw^iwiPrai wk*\ ^ i 

^ C4ICH1 C5W <i^c<p 

5piH«rw c 5 !^ 5 ® ^nn ^rt ^ f^sj <10=1 1 


o ■^ c t «J»^ C5W F*Rt WSJW* ^ C^R? 

: ^°t ^5 CW 5 RSDI CMC^R KR ^ICR I ^ ^ 

eHJ (F?*\ Rt 'SRf^o o'TOR^I? 

C5TC^R ^ 1 (tt%$ 'ST^sj c^s ^l|C«1l<iRpl|R^ ^<q\9*i 

C°1CR ^R (*\W3 ViC«1 COTR 

^^<1 (RR CTOP1R *j5l^ RRR) RPRR 'SJC^l'SH I 


<wm t^stc^ m ^ i ra ? 

^ ^ 4fC^<l <Tg ^ (7f^® Rs^ ^ 'vbIWNW CWC® ^fR 

RT, W CTO^R ^ <JC®1 I CRC^R R<p£ R^ ^ C 5 rf^*^ v Q ^P*l ^5 

’tFR I ^5}<Js&q C°1C^1^ TT*RT ^R^R CblC^R <iJ <3*f5 ^ <R| TJR | 

: 333 C513 5^3 3? (7131® *113 ft? 331^3 3$ ”*ft (7131® *fl3 31, ®33 C5H33 >4 
^ 5^ 3171 l ^ (711713 5*131 3J33J3 35C3 CPIW3 >4 3ff8 p 3531 313 I 


0 '^iftprfST 331® ft C313fl3? 

: C51C33 313171 MM 3$ 313(71 Glfi>313 ®13 ft? *ll3s® 33 >43°s 3^f8 M31 313 I 3R 
®1C33 3^3 (TIM 3f3t3 MSI 33 ®RCT o.i (TIM® *1^3 >43 ®I^(® ijfeco <7M 
^ 1 ^ 333357M Pft^®3 ^rt3^35M 3171 1 


°*Ht-i^. cm 3M3 ^R31 ft? 

^8 . ^ C5T3 31®13 53f331 3M ' = iPl , *ft5 e r»POg3 'j'PtO 3J ® >ao5. 33C3 l"f(> 2lt®ft 
^ ®131 >43531C3 fe 5 ! 3|%C3 3^3 5olb >800 'S5J^f®3 ^18 OC3 I >4C® 3^3 

5f^ <jo gfg(% ^ ^ SJ^5 >513^13, ^8 3^3 *(I3^lf33S ^5 ft# 

313*11 ”38 33 I 



'S'b ■2JCT S3 ra“^ fafSp^PT 'Q «pgf^ I 

O a»rt?ji& c»m antas ac*t? 

$^a : cstcaa a?t5 caw awta isrj t>y* i wca> 

^a i 4 w»if.o5 *jhiJii? a®tt aa i 4 <?m aja^ia asaia 
csrcaa ajptta <3 i *ifei faataaasat aw i 

o ajiif-^br. a^farst a*tss f% catarra? 


<£RP (sV3 ^ 


f§Rfi> ^f$ f^f <3&i3 (*tm, %t, ^fj^) o>$ 43 ^ y vi i c^ ^ ^ 

i^(7ptm m^3 cttc^tr ^ 

^<-<K«rl '*& ^ TO (W* <7T ^Tp TO wfev5 ^ CTO *fm l i£RT WT 7T ^ 
^5R] ^7f ^ ^ I TO ^farai TOT I 


O CUN 'Q ^JIOTIM ^pFTT ^FT | 

: ftcu *j|^cq<j CUN <3 ^]jw^l<j ^a*Ri ^iTTt : 


5. ^TO R^, 

CUN 

cstcaa '5ila*cai«i«p '^icaw faa'ai 

<$C3 | 

aatwai 

aaiwaia ^sitcstpp faa^ atai ~ 
'STO 1 

•^. faevst aaa 

cstcaa caa cstcaa aivcaa a^a aa, 
Ss^t 'Q af^® % aia a^ca i 

43> | 

<7RT th TfPf, <3 1 

^if^i i 

o. ^5tagw 

cutn? ^ra i 

asjtcaata 'Staspta c^tsaa i 

faa3 c t^ca i 

8. ’TOtlaaaa 

<t. laaa^a 

CUTNSf <ra 1 

CUfN? 1 

aatcaata ^ttcsrias-’t^ca^t fwi | 
faaas? i 

'b. a^caat 

cstcaa SacatBR ^spsta war ca 
c^tstt ^ta^ttaa a^ caat ata i 

^iIC^5?l<J &\*\ ^ f^C«u<i 
^5 TO (71 CTOI *££?■• 

^3 C®MT m 1 

< \. 'Sjfe^R c?n^ 

atf^acBa ^asaaa cstwa cs^ca 
'5f5ra?l e t aifea'sta cata asst i 

aiii'aiijH cata a>afa 

^aj aatcaata os®ca aawt 1 

awt atcas i 






Syllabus— Sound : Hearing mechanism , Decibel , Frequency , Sound machines in 
home and around - Microphone , Loud speaker , Public address system , 
Characteristics of a sound note, Formation of stationary waves in stretched string , 
Laws of vibrating strings , £eafs, Doppler Effect , Applications and limitations of 
Doppler Effect , Echoes Absorption of sound wave , Reverberations , Fundamentals 
ot Building acoustics , Statement of Sabine's Formula . 

I Jft't ^ 'Q <ll$M3 Rfe;j 

I qg, y^CSFCTH, ^ fro, «wi Prcfoi 

I Hearing mechanism, Decibel, Frequency, Sound 
I machines in home and around- Microphone, 
^^u^peake^ubli^ddres^ysterr^^^^^^^ 

0 fa? ’•tat fajita aa? 

: *w *tfaa ^asfU fac*ta to, at sweat as^ia'jfa a? caca* ^ca sps 
^ aicaa atwtaj wtatwa aaca caft^jpfea spjiw ai writ's cstt a>ca i 

: a5>acaa tr 3 *R?ta ^a i a^a a^ amta wtw area faraaao caca ara i 

0 anstea '•wrsaw fasrca waafas aa? 

^ : *ww>a5f uqai aaaa ^ca^n i apjswa w^aasa Jta* spaacaa wt apsica 
l£pF ^ R wstta aaafas aw i 

^ caca* *ptf \*ac^a «nasica Piafaca ^ca ass i >a anja aaj 

^^^laaca aas#s ^ca ^narcaa a^ica aicaa asaca^ ^iraat ca aa wss aft i 

ai^caa aaa -acaa (aaa) fafes ^i?caa a*fat laa i 
*** : ^n^caa aaacas aaw^ feaft «j?ca awi ara, aat- a*, afasas^f at fagt (Pinna), 

at fl>c*-a»j|i) (Tympannum), a. ^JSa^ at attlafa^ (Labyrinth) I 



Obr ftftlJPT inURM ftsTO 'Q fifgft: ^ ^ 

: JtR> *jfi> «tn 3*31 to i sfw 'si^t 3 stfr *ibi, 3R 3sfg to*i %- r ' 
3SJR3 ftsR '•TI^TCRI 1 ft*t3 SJ(5 TO % 3t 3 # I ti) TO! TO^STO 
^t*JJ 2}C^*t I 

*• TOlTOf : 4 ^5?t? 3ST5 3FTOR TO533 <MHu RJSMd S5j^jf%%i !5[«j»t pffcs o=r?i, ( 
*t- ^?rof : 'arag^fa si&3 C3*t ^sfl^r i jess sir <w? «tr jrs)!) ^srf^H 1^^, 
* ,tv ® 1 TOTOf 31R* 1 JIRs (cochlea) 3TO I ^R 56 ! 3TlfTO3 CTOR3 (basil lr 
membranes) HR* JRsfi) ’tift 3R1 r(| '»TC s f fTO$ 3IRS I 3JlPl«1l3 OriftjH3 3^ 
frtFfo JJ3? f3ft^ StR3 TORS 5R3 ’p ’p ss? uflRs | 4 sasjNTO ^5^ 

’IRJCTI 3%R3 RtRI R?5?? 3IRS I <p^5f% <iR5 fiRSR <j4 9flRS ^o ^ 

'®3C°1 P^fe'S 31R5 I 

osj»j-8. to ^^sififcRt tor 3*3*3 i 

: to^rt *iBt toshers trjr ?n% w f^ toNSr *nira i tot^ 35^ 

33 i TOriEw? 4 'siii-nhi 3$?, craft jr? gftift 3131 TOtfts 3 R 3 Rs|Sr 

TOt^R* siHRt|p|\® TO I JPR C3 S5?a 3TOI$ \5?I5R TOftC?5 TOR pi ^ ^ijpjjf 

TOfCT ■^mIc.**t]Ptv» ~$U$ sflC^ i TO! lull's** ^l?! (electrical response) Ss, 9 !*} 3E3 3l*('S'p 

^rai ^rfew (sifts 33 jr? wsrat to 'tnc's sift i ft siftaira ?<ij)ft3s tor is*, 9 !*) 33 ai 

liritM ’StHI W 33fi iftjsi^t CTOIC3I^ Jftf SlfeRR j) So? 'illfa^R TOR I 


O SJ*f-<?. “It>3 CTO 3R1? JR ISTO SI 9 !, 'SMTOUT 'Q fif513 ft? 

k'Q* : ^OTRsj® JRsj^ ft^ftRs TOC3 ijg^s5|ftgni ^3^3^35 *fpRj CTO3RI i 
WR sf5R ; ft3 'STTOiaiRl *1RR CTO WC’R $3? ft»g <rr ^ 1 

wmm «f®R : i a5T' s Tsn3iT >nw ^iw tor <r3 toi ftro to ot^it cto i °c 

^T 1 K ^Ts’Pnajl TORffft 0 . 6 ms- 1 ^ 1 % TO I 

'^td'5T3 apoR : ^hlTO'R < #sfl c ! ^ift? ^TOI ^[5 ^5 TOl HR, TOT TOR ^ 

^iTO I s5l^5t (RC^ (TOTQ TOR (R3 (RC? ’IR I 

O «W-'b. TOR <R*t 1 TOR <R*t fTOR <3^3 ft^3 TO? 

fc'O* : CTOR 'SftsJICT TO Sift CTRSTO W^f 1^5 ^ft^prj ^3 'TO S TOR (Rsf TOl l 0‘C 
^’’RBira JRs ^fl«lR<? TO 9 ! TOR C3 5 ! 'SO^ ft6R/CTOPS 1 sjft ft© (3lft5Sp5 sSI 9 !^ 
3P5W TOR sfft o.^ TO 1 TOTOR 'Sit^ST CTO^ CTOTQ TOR 

TO? I TOR C? 9 ! ^ItTOSR TO?, S^sft <3 ^SITORR '3 9 R ft^3 I 

O Sf3-«i. RsfjR > ^?h <3 TOfR iTt3TCT TOR CTOR ?TO1 TOjs^ , 

: TO CTO®! TOfhl TnUCT TO#P5 R 1 Jjf6 ?sft^ \g ^5TO RRDTa >tsj#rs ^ 
TO3 l Rftr R«TOI TO TOC5C3 Zf5 TOT, W R31W W CTOI ItR TOT I TO% ' s fl t| ^ 5, 
TOR CTO TOCTOI TO JR? ^TT?TO TOR CTO ^IT I (?TRR 'sIRIrR TO TOTOR C5C3 > ff 
Wffs® 5J5J | -ypSlfro to^R C5TPTO5 TOR CTO ftBR/CTOS® I 


O*** 


«(CTOR*^T ftftjPT TOTOM ftsH 'Q Sfgf^ OS) 
‘CTOl’ (bel), ‘C®ftCTOf’ (decibel), *TOT’ « ‘CTO* (sone) ft? 


^ . '($s\' (bel) 5.WI RtroftR 1 J) JRSR 3? ^a?ll(l JR JRs TORTOR 5 

/O.Joinft^ 'SU'oR JRs^s 1TO3E3 CTOT TO 1 >33 *TO 05ftTO (decibel) 'TOR ^TsCVt 9 ! 
(db) 1 RlC 9 lfTO 5 RTOlfTOs jrs^s | 

tOOO Hz TOTOf3f*f§ SW1‘I 'Sft^R J1R C®ftCTO-JR JRsll> ft53i ^3 C3 SJRri] 3 )fS <PC3 'SIRS 
if% 3C 5 ! I TO SJRcTO RR'O JRsf^ JITO R1C5 1 JR *TO C3M (sone) I C3T3R JJI3F5R %sjr 
40 CSftc TO 1000 Hz vrilw>3 JW>fi5 fTOR ^3 C3 S|R«TI TO3 'SIRS ‘CTR’ 3RI I 

q SfiJ-«*. RCURfl* RRR 'Sl^'sR c.'u.'ori 31 *C®ftRf*T’ S<4j3 TOPR? 


^33 : 



OSRJ-io. C5ftRRft? 


^53 : TO CBflR 31 TOl^S ^'6313 JITO 5 C®ftR=T 1 JIR 5 db 3131 C313TO3 33 1 fiftjj 3lw 

(JSftR5TTO3 : 


'SiklPt'P JFT 13 SI 

34 db - 80 db 

^nRfSrj^ t£( 5 ^| 

OC-8<? db - 80 - 'bodb 

i*f?l 3 SR 3 R 1 

8o- , bo db 

_ ^TOSlft^R 

00-80 db 

_ ^■oftvgTpf 

3o-«<? db 


0 ftRsrmft ft? 

^ \ TOR 3SR«t TO3 TOTO I S53!l TOSRTOtf) RS1R1 ^‘tl Sift C>IC3>C* ^FSTOTt ^ 
35^5 v 5 fl 35 TO11?3S 3t &C«PlC3ft 3R1 I JIR 5 3FSt (Hz) 3131 C313HR1 33 I 


313T5T3 #31 3TOS ft C313ft3? <3 ^TOffTO TO 3S1RS 3RT? 

*lft CTRSC® 35”TO TOR 3o C3R 1 3o,ooo-JR 3C3I 3Rst=T C3 TO TO s$l 
S5^5 ^ ! ■ 4 w 1w < ; 4 %mas 3Rysra %It TO 33 JR? ^ TORS 2^5 TO 3TO I 




fafaaPT 4T4T43 RwR 'G 8i 


8 o fafaam 4T3T33 fassR 'Q ^ 

^ A I 

*lfa C>lt<K* 5*34 4?3lt *o-a)4 54 ^ a)|»nJ| *Rj C405 *f|? R | ,<| 3305 ^gspif.^, ^ I 

'51^5 33 403 I 514 fijfe WWW 5*34 4t3Jt ^0,000-<a? C4f3 503 ttflg 3n<8 <5^ I 
*mc 5 3i?4i aic5 3^3i®4 41 ■yti44f45 33 403 i 

O aw-io. 5<^fo 544 'Q 34C3TS4 1543 4305 1% C4104R? 

^5* : <31 33 54044 5*34 4S.3J1 4|f% 04050® 5o 414-aR 54, ® 1 ? 5031 55jfa ^ I 
^RI <31 *ff 54034 5*34 £|fo (405 «j 5o,ooo-a)4 C4f"l, 'St 5031 *|4C3ra4 543 i 

O «W-i8. 5135l4f45 1545 fa? 

• wkfll 414JC4 '2jf% (.'Iww “1034 45*34 4?3J1 ^0,000-4? 5f45 503 3)11141 ia *f* I 
WTS 31? 4t I 5o,ooo-aR| 5f*f5 <P *3 •<<(<}» *I‘MC. < ^ 513Iat4f45 Vi<J5f 4 ) »W I 
5l3ijhR4> 3034 4J4$,i4 (^104 5. #41^ *fl?4 504, 0 ). 3lf405 3)gRJ &4405 JR) <fx I 
*t. 0413 fafa ® fbfavil, 4. ?04t <5rI5I0®4 54?R, 4^5503 3151054 54 ?R, 7^54 I 
•*1'«l-sj\©| a)4? 4^05 TJI^J <5)4^4 fafat 41455 2R I 

O fiW-itf . 303 1 04 5nc.44 5055(6 414^14 ?0gj3 4*4*4 I 

S'ea : ■*fC J *Tl'est 545 4ll*tie*i4 <5045 fitWIW 3103 1 1% 5045fi> 4J45044 541 $094 4*41 ^ 
^^353=9 3§l451 fafa, fa)t*l3, ?04l«tl$l® ?'ij|fii4 3R3H fafal I 
3. C’ll'itfCiKl 0305 ®[5T<3 tC 5 33 Sfffe l 
3. 4l'S«5ptO 41 RTC'25 ij’K'oi) W>3 3)^^ilW 1 
3. ’J® ?C3<Wj(35 333l(5 3f4514 541 1 
$. ^(55l44> <uh>c6R«| *8?4 4*41 I 
s. earn fafa o fcf^KRt 1 

5. 414143«l(.4 54 1)1 a)5J4 '4><J«14ijC,^4 (C444~ 3 ll 4 O RT?rPf) faff ftsfci 

C5RT »t?IRJ TJ3 Wrc't I 

O ^T54 fofclC4 *W sen? 

^ : ’tenraa m* in^jCT 4t5?t nn sen ntw i ntga snrc n^ra at^ws I 

ntnraa -*4^ ^sea i nRpt <3RRt «nasen ^ ^mt cnca >a I 

2jRb4>R'ii ?o) 4 |<jC 44 ^to? ftot '5)ti3i 1 4 nemaa c^rr I 

n^iora 4J4 »r fitf^^rs nen? «i^ (Sicas ?tga fitfe^icaR 3 r^r « 3jtft® | 
-'tsjc^i 414*11 <f«w ntia 1 'tpen nn snra nsra 4154 ■sjfea^Rs *1(4514 4554 1 

o 4<i-»icn nt«fnm cwrot nn entnt nra c^n? 

^4 : 3RJRJ 7HT014 ^RR 4#WW 4TJD5 n^TR C4Pt «IW \ W- 5 I 

'sp^rtr cafn nmn 4134 ^ct, wi nena c?n <rc® 4 ra i st? 4 ^ww <mz ** 
cRRtnra 1 4 -^i4W aw *Rfnt 4fS4 *r nt^ro nr*?? can <rc? 4 R i 


n^A__ — 

S3 3)R>4H<5 i S) ’ 4 i s3*jci nmnift ca 5 ® 444^3 w«n RRR 1 
° ss ^ Titf35P RT5RJ Rtw 5WRn C4R? 

. ,ptf TR3RR R4IOI4 SlOn®R 54 I C44F4 W44T4 *13 'fB 5??t (3RtIR aWR 
t&KZA 54 I 4 ^543f 4T4IOJ4 *R4&45 3)4«W ^4 ^R1^5 54 I 145$ S3*^ 
Higston 4t 4^4 4t4T4 (R? i^*IR®<SR4 4Rena'3T r ?Rral45 54f4 I 3R5a)4 
’Rtl 4nt4 41^45 ®5I4% 4!5I4I (405 50)f5n I 
0 mnn^ rat 4t n44T4 5cn4 nn f^Ran f^stor 4Rt 54? ncn4 R^t e rc44 fa 

■ 2 HTJT®?) «ne4? C45R «RTRlf 5RC4* Acoustically Dead 4*11 54? 

. 45 45 44414 51R 4t 4MIW4 (MR. 5R 41 C4fa C4C5 4? S)(«<HW4 44R ^134 
4QB<R (Reverberation) n^ 4RI 414 1 44'30I4 iR®4 *ii<nitxlalW4 4e4I C4TR1 *3 4><K<4 SI 
^2*14 5C® S||4 5 C4. 444 RP1 \ C4PTCRt 5m *1^4 '5)fsfa5< 3g4*R 5R nffa 41 4^31 'T' 1 ® 
^ 5 t*W m <& I 4)1414 C51CT1 5JR ajC54IC4 *1)34 4R4*R 41450R1 apR^'fl 4441 44 I 
2(151)114 444 444? 0514? *3 <31145 %404 51® 504 I 501 4#fa 5 5f514 54 ^#1 504 
«K® i <5)5ai4 iJ 5 t 4105 04, fa^ 413J14 ®^ 4 «R 4151 44514 i 4541 5n5t Acoustically 

Dead 504 40? I 504 4R4*R 5R55 505 40^134 *3 C*1RI 414 >4&T ®4*D5 *ltfal4 (444 I 
fa5f44 0 f4f®*fC44R 0505 f404 nffat 504 0441 C4C5 04, i 0405 5 04. 4R4*R 444 ®?4 I 

O «W-5o. 441 ®?14 33 41441 5405 nit, fa? *llfa ®?14 33 41 C3?ni4 <31314 33 
41441 3405 3ft 41 054? 

®54 ; 4(4 051041 33 $«£44 5**R C4C5C5 20 0405 20,000 41044 404J 54, 504 04 33 
®?C44 5*34 41441 3405 3lt I fag 33 ^334 5*34 040505 20 41044 54 41 20,000 
410444^5 50441441 04533 3405 3^41 I 

4*11 434 ?0?, 534 4314 31314 45*34 040504 20 0305 20,000 41044 4041 54, 51?. 4314 
®?I4 33 41441 3405 31? I 434f4C5, 3l(3 434 41510*1 ®0?, 534 3l(34 31314 5*34 
(5041 03?414 041314 5*34 04050* 20 41044 54 54 I 51? 3lfal ®?I4 *13 41 C3?314 
WR14 33 4l44t3405 31?4t I 

© «W-^. 4314 33*044 vKlPSI 41044 3^044 CSC4 C4fa 054? 

®44 : TREj <sp))3j w°304 ®^.*R 3034 5*315 41044 33^44 5*31054 0SC4 5)045 C4f*t I 
RO?? 5*31054 34R3lf55, 51? 4314 ^51414 45*315 41044 3Si044 5*31054 CSC4 

^f*l I vfj^qrr trr «©044 #8^51 C4f*l 54 I 

° *13 5*. 5)| 5 I C3 fagi4 S45T4 aRt. fa^I3 533 C4314 fa? 304 04044 3#R4 33 

^414 054? 

^4 : 0404 0404 4?40^ 4503 5)145103 (4?IC54 535 aR^33 a)5? 4104 ®«.3jJ 54 I 

3fappi <5)10314 3(54 44R aj4l 040505 3 X 10 8 (^ I 534(405, 3034 043 
^35 5 T 5 J QO (2 < 5 fpf n | 3 irci sifa 040450® 332 (4®14 I ®5C44 3(504034 a) f4*113 
^304?! 5 RCT f 5 ge, 53054 'J3414 33 5141044 (4456 03t5l05 04(3 444 3103 I ajsHl 
^ 535 04314 fa? 304 51441 04044 3^44 33 5405 31? I 


83. W fafo^ wtaRPT <3 


fafoiW ^Tt^m R^iH <3 ■2jg% 8v» 


^A 

o 2W-33. cBa caastfm f%? f%$w cBa Ma 3a? 

®^a : cB”t caasSia ^jrw^wzi aiaraa aw ®a?. caafiS* atajw faf®^ aws® ^ 
' 5< ® caass£aw i caa^ >aa cBa caas^rea SwasuJiati'renlBas SwIbiSaia aia^ia asat aa i 
fifSTssHt^t : cB*t manm ^>w a n i P i tBS aT <#rf®ai$a cjFiait® Prea ftsfa *& 
aataa ■ai^n 4T$ i 5 •art? tafat ^afi; p^la c 5 a 43 ^rp airl ^naaa sst aifos 

^•si' 5 * atat area* 1 ■4cas st^s^t ^ aw 1 QkSim cnac® ns pt$?t 
*rc®t. ata ^aa ® nPn caa* sires 1 <sprj ai€& 1 eBa aat^ arc® *t3cst cac? at ata 
ifl a° 3 re® ■’la.c.'sr aia>iHi at am w aaraa ^ata# cB*t aatc^a ata>c® 3ca 1 faaaita aia=i 
asata ®mj cBafB ,gp#tsnicaa area ajasja asat 3a 1 

0 43-38. listen cs^fSiasst 33 ? 

$^a : aaa cas§ aftciFtwrena atnea at%a asat aw, ®aa *twa awa afan^ir 
^was^asjta ^awn ftsfa aw 1 4 ^wasfifasjw twiaara* -itafB faaacas? e»®3 faca ai^rem?! 
aa faafn® aws®cas <^jasf& $wau}wjtncaB oc®a ftasB at&reat 33 1 cs® aw 4# wU 
fa*, are® cars csiB atgfss areas caowt atPt carea wat am at 1 caaf&jaa ana <jBwa 
01 W 1 * 1 ^ csc®a %ga ta faasB fea aw 1 >anan afaa^a^ta ^ waHjatw Swra^ 
%aw p<k*m ?®fa aw, at cBwa stmaa 'snsitroa area feat aw fnnart a man aw 
piT-aqfc 4 nan fafeg fnas yt aw area ^ 4a faa nfaa£? pacawa ■ana faoa%t 1 

o 4 J- 3 <*. afesawta t%? *irfc» fa $wwt am3® 33? 

: aftwwwH 3W ®asfB $Wb( 5 i-^jteiSR* j}wl®$ni<i, at an ®33ca fajm®^ aatsa 
to, viaac«p taafa® ata ce^taslaSfawaa aja?ia atatw ^ csjaa a^ca 1 aa^ aata, ca 
acaa atattar ’■wsa^w ^wasSama «aw aarataas amt aa ®iw afeaawR aw 1 
afeaFtwiwa amw aaa eastern *t^amtaa wt £ *twa wt aspire arg vftmw iya 

aaif^s bi«upiwa arsatt arsa at®tas attap® ^ea 1 aw ®iaBFta ^acs atw 1 cwa>K.v ; 
as-aa^wssawaatfaawaji^a 4 a° aabusr ®aa Za^tfeas ssaw aarafa® ^a 1 
^ttataa® a^at ?^iilnca> fafeg ^gtw eaaa amta ^wwi a i ^o^ i wH aja^s 3a 1 
o 4 W- 3 ®. ai^uwtvM a*m swa <3 1% f%? 

®^a : ata ■aaa fa^a ^ea aitcaaeaaa a^ateaS aw w ^aift ai^M-tcaaa gstaaa 1 aat 
i. <*2ptta ^ait^ciJb aittSFtea'H <3 3. oswilafD ^ateaeUb ai^e^nasH 1 
y csrara sstaitat'C® ar^gawta : caawt as at. at atatataa awaat 4 aawa 
at^eaptwawa atawa at^cm Fteaa sstaw a 5 tw aa®aa vtemawH a^ 
^was^asjw ^aw aatssfa® 3a t >3 aawa at^eaFteanwa ataa ata at®* 'sca^ 
ai^caawta 1 45 ^eaa aawa aw ateas : ast^t aftwwwn, ssT aa t fta v i ^m-iw i-'. 
^p 5 w at^taFtwR, asawaata aftoiHtw $s*jila 1 
3. 05 wit%f 5 ai^caFtWFta : ■it aaeaa afeaFtwta ssta aacssfa ^ar a r a i wa ®teaa 
alaat^ ar$twa c«wtfaf 5 a 'aaa 1a^%ti 


at A 

ssmattaas ai^raHwta R»»m ^la aat 3a? 

. siJtaiia^ m ^M» i w i wa ®iai*Nw aa 5 >iiatesm ®ttaa ^wa srstcat atw 1 ®rawa 
^ pcam C5tw c*c aa aeat awabica ^taa aai 3a caa wf 5 4 ® W** 

nfa ^ta ataw atea 1 ^ ^sasift tawa aaeaa pas 1 ^ta atatatca atw >aas |5 $aa caa 5 
^ *nct «nw ^5 aftsa caa 5 1 atXw-iwrcaa amea aaa casiwt *ta asat 3a, ®aa 
®aj aspa® at®ta b i aiy i aw atmt® asca 1 asw ssratsw^ aptaw atw *sas. >aa biaiwa 
•qs^ipt'a ^tac® areas 1 aseawa t«®ca pa> atasra p<p atat c 5 t?as stat3 awa ^ata cslaa* 

smz alaaf^® 3a 1 a*w awa a^a 2ayf®as ®awa 3a 1 4 aacaa aRwiwiwa 
§^twPi caaaa <3 waf>tn> 1 ® 1 5 ^a caPl 3®ara a^trea 4 aaeaa aRm»re»w ^ ^afaa 1 

o ^ft- 3 b". asareaaTa at^esawta fasssrea Z'sQ a*at aa? 

: a satb^ ata a i ^m» i wH ^sfaa sgtaj ^ 5 t ar®a c ?5 areata asat aa 1 caB ^ 5 t ataea- 
fp^a bi«t^ ta asca >aai ^Bt cacBa aiatarea atataj via>i areas 1 4 aftast ssnaara arsta 
5i?-twas@wa astsi aw 1 >fsat^ 45 t ^aa ^tasBt asat®aarea a^a® 3a 1 caswa cstBtB 
^ asfBt cgai a i vcaa caBfB aa%tt at 'BtatsFrcaa asmt aw 1 ^ afcwHtvw ®aa^ aiam 
3c?t §ds aaa c*iB ^cBt ataNreaa asjtatPtfBa afaa^t acB 1 4 asttatfafBa afaa^a caB 
^5t?i aama sjai^a <3aa fa«a%i 1 aaa casreat a^assa* ®mwrea ®nvn® aw ®aa 
^r»re® area* 43° »twa c^ta sst^rs, 5ta ®t^aiw c?fB ijdBia aappta ^3 aw- 
are? 1 >ac® ^ttatPtlBa afaas^a 3a 4 a° ro^ao ®ia®aj aeB 1 3 twa ^ afaa^t fa^a 
ssa^tarea at^at am 1 a^area stra aa^ ^jiwB cBa caass^w^ ^ ai^eaawta aja3ta asat 
3a 1 astaa 4 B ®nasrea ^a? C3]B ^ 03a 7twaa ; %i®i ®rfa® 1 

o «t3-3«». sat®® PHasta ft? 4B (^»ica aw? 

: stiSs® Paasta 3 W >5aa >3asfB ^wastgt ®tnast®i%a5 Swfe^ata at ta^^asw* 
•wsitcsf aiatssfa® ^ea 1 a^aiw 4a wweas^ ®taatfaas 4 ^® l^aasta aja3r® 3a 1 
®ram1aas 5ti$® Hastca »i%»tt# ^if pas, wwPw, W4a can't, ®eaa asew, wit®ta 
« at®a or areas 1 ®taa ascawa aeai pas ssia^R aw, ®i3 aretwBt waaa dfaas 
c^oa acat ®ea 1 

’W'stjtafaasrata caeasW^pf^asssa^ ( 4 ®® Pmatw) 471 ®caa ascaw 4m*t aw, ®aa 
'sesa asetw ®tnc® areas 1 ®caa ascawa area caam casta p? atasm caam casta aptae® 
areas ^ ^sptq aptac® areas 1 at®twa ^ as’aa 3W at^caawreaa ^naw 
^ acaa as*awa o aca>a t c a ®ifaas«i stPsata 1 ssts^re. ai^caRWsreaa *iwch ca ®tt®aT5f asat 
?5 . at^s Pa®ra cacas w sstt'aars cant am 1 

o «ftt-®o. a^t sjaa f%? <na aaw ft 5 ’spf® 4 far 5 3 a? 

^a : aa? jrs 2R!Ri 4%; 1 at?«fa at3tcatt ®naat aa^reaa mea ®eaia ®tmm- 

^ ^a 1 atfaa ®a®m at at®ta aw*afa ftiat a%®a aga mem caaa ®tmtwa 
3sj% ^ (^sjj^ cnwaH at amenta 1%°at sSt3 a 5 *? at awa antfaasj ssnatwa cn3 
^ 3ra aw ^ ®twas aaa ®i i a i c aa awja %n 3tf?ca am 1 -rwa anfaasj ssnatwa 


•SJCgs^Tg*^ fafofPT ■5Tt«fRJ*t RwH 8g 


88 glW Wg*?! t^tePT WTgRH R'aaH <3 J\ 

egg <3 'sierra ^■gg eg fggig sjIvsQhii ^ g*g w<*$ gfgcgwg *w ^ g»n gg i fpf%<wi 
faaslCWg gw iltyC’M gMRg> "pH *tra c t ^T5I 8<?-<?tf I fc? ®ITsraT 'SfraiOv: 

ggwg TTSlfgg* Jpg ^T3T? C5W Slfef^t gsggw go CQtt (to '0 e t Cgf"t 1 T*f tfR I 

*r*? tjgm wr : fsfgrcwi R-feiw*) ■sic®, gfg t>M v gg>t ggggi t>o cgw boo 
CiPlM*! ’’P? filfoJlH 'iigW g<? ggegg ge*tf *t'* < MI (to 'StW gRg 7r 'S5R gBFT'g 
gtgcg 1 1 %SI^t RHl 'Sft'tTCSI wHeo C'lWtIH I (TWTR gR'frFto ®«5 "“tC^RJ 

<#egw «n^5 gg cwffl gigcgg vioiR* grrg g?cgm gggs gg, vwiwim ^ 
^sjtct, cw fteftts gg, gfgpjgs gtgg fg*|w|sii cggi egg, g*w ^w>tw «c«hj gnfe 
^teig gjRprcj g'cigig »i«i<hi gig i 'sgi^i ’•p? tjgwg vt«i gi^p ^imp. 
' 5RlCg15 3 T, ^lilt^p Piolg PitgiPig wlt»1 '5H3FI3 5T® < 1tcg I 

O SRJ-Oi. VWWW <3 ajrwn^H f%? 

^gg : "top gitasiw gigg g*cg <p?e, , iw gsgig gaeg* g^/WW gw i fg®i^ Bgm 

sflspsi vflfegg giw «wg <K.wwig> t*Hfw gsegg i 

•Uiwiwig : g s RTKjitg s g ^ fg^gegigi g^uc-ig gig ■giwitw i 

osW-'W.^nftt^? 

^gg : ‘^prig’ isttgift *t*r. gig gi^gs ec$ i gspsjg w?W ijtaw gt f*l*ihswg sifo 
g!>w g^s g^ g® ei>$cgg gflt gg <g cu5 w sf$iw g^s fcpfw gust® 'rcs 
$*Fpitg or^'i '5 )I < pRi < p ggjig ^fB <Pcg i >s cs^egg •snftJai ‘irouft cgPt eg Rfgcg? gngg* 
atMgt^ « gwwg g'fgsgtgg g^g i ^008 giwg ^ tag ^sig^s wimeg g?gffo 
^nfgw ^f^lg eg^wiw gig;.gj siw^ gts i 

o ^W-'so. sign g«rc® ■ft cgrgrrg? 

$^g : iooo Hz gswitgsfgWB *twg juigrsig %n io- 12 wm- 2 %^sig ggn ggi sg >flg? 
■awt spih gi gfM 'it^si gw i gr*^ 1000 Hz <p , *ii^fgf s ft io- 12 Wm- 2 fl’JH 
'©tgvoi gw i 'fleg* gigi jjto^s g>gt gg 1 1 ^ iflg giww *i^*i ^ifgiiig <pgi gg i 

o ■2j!}-\58. wwwg ->i51^<i v in> sitaNi <p<i**i i 

^sg : gR i v Sl^iig ^wj '“iwi^st l 4g° io 'Sisals *ic^tit>'si Lq gg 'ow- 

gnggi , g?, l = a logioi (i) 

>^g° Lfl = a logiolo (2) 

.-. 1 Stg3T WW*T ? p = L - Lq = a(log !0 I - log 10 Io) 

= alogjo^ 

a = 1 

3=log 10 [-l)bel 
decibel c°iCw, 

• P=101og 10 |-j|j-jdb 
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Characteristics of a Sound Note 


O ztf-'Stf • ^T^owt : >• ^ 'aii.gg 

^gg : i.’p : (s^^cgwS^gwgft'ag^grag'^gtw'sigw i 

^{gget ; ^jg "Wl^l WW *f , » I 

y gg : cggwi cw ’tw gfg g 5 *^ giw '®t^w w ’•rog 5 ^g gw i 

^tgggg : ^nggicg^gigf®!^'^ I 


q ars-vb. ^gg <3 Tegg gwi *n^i i 
; ^g <3 •yegg gem gpfe^wi tan^ : 


VW' • 4*. 


T?r 


eggwi ®gg egw 5 *iw gtg 

ifigsf^ -Sira gswiwg '“Pf giw 5 

TSTgw ^ -“rgegs gw i 

egnwi egw *tw g^ 

><igsif?Rs gs»mg giw ^rcw 

^ '*i'n f . < f i ?g gw i 

*.$greg c i 

^g ’g^n^ig »ptf i 

g;«n g^ng eg ^ ^ ^g i 


oaft-oH. ?pypi ^ i gcgiftg^ fg*g ggw ^i^^iPi^gg— giNTt g>gn i 

5gg ; gg gw gt : ?cgg i grafts ^rowig gegi gig ggcra 
gaj X5iw ^g gi wlta ^ gw i gfig giwg g 5 ” 1 ^ ^rgsra c®cg cgf 5 ! ^iwg 
gw i gngjg eg ^'’rjgowig g 5 ®^ ■spr^pgg < pHie*g gg^i ’©f'Tsg 5 'Siwg gw si^iR^ i 
g'S'flg^i^Hi^gieg g^n gra, wgw ® < i^g gi^tPig 4 gg i 

o «fci-v3br. gg-sim gw? 

^g : fg^8 egiBo ^ra gitc^g gig^regg gg® cgi? fgw ^ ^ ^’iggg i 

^ aajgijstH ^5jf5f& gswg gg *ri gisrtwt gig^ ^siw 5 gguig gw i 
? ' ,, w1ggig e fii iiKw i w g^sgsgwi ®ifg <3 git*(r® gs^sgs'owi fes giw 5 1 gBn 
■^ggroi >n$Tie*)[ ?mgs i gg snwg cgfSowrcg 5 gigra'r® c, d, e, f, g, a, b, c 

^'gggwi gigi *pgi gg i 


0 2 «i^. fggtJt g®iw tg 5 cgrgng? 

*** : #-gegg gs«tiwg ^ gi ^ ^gg'Pt ^ ' # W* 
cgf»t ^i ’$ie5?g ’fte^ig <11^ ^siwrstcg cgm gra i 
^ A, b, c, D t®nfg gsegg^ ^“Wi^ra fiw ggiapw n^ n 2 , n^ n 4 ^'®)if E t i - 


aicRHRH frofHTOH 1 ?<g gR 'Q gfg% sh 


S'b gJc?H?H fRfo<PT ■’rr*mH Ir^m 'Q «jg% ^ fl 

B « A TO? RCRJ f??P! =^2. 

n l 

B « C TO? RCTO f??1R =^2- 

n 3 

d * c to? rcrj %m =— ^ ^®nfR i 

n 3 

O «!Sf-8o. ®T?lCt>tfR® Wl TOIC® RCR? 

: l£RS ^ f®£*!? 'Q ifra to® ^r? ^c?r ttc*o wtHf®^ f?fejj tohih? r^ 
w# ^ ®c? c? ^mre gfg® ®?t 5? ^stc® ®r?icHifiTO wi rcr i 

O SW-8i. 1 *!R TOR? iCiie? TOR?. TOR? H?^5 OR ^jf% TOC? ®t R*fat RRFt I 
^? : Z'l'lpt'i titRCR TO!??t 'SlMTO RTOR RTO ORC® Rl^ | cOCRR TJCRJ R^SRSOM Jffevw 

^k, ???ft® or *ng, rjiri? TO®roocrot $f®®5 Rt *rcm i f®$ ,<f5icR rc 5 *!? %,«, 

^I R^ft RTOS R? I TOR ^fe? %!C? RC*t? cgRfTOR R«£f Rjfe fogf I 
^f^PIR TO® faol« ®?CT tSRCR? TOR RRR ?lfH?l?\i>, RfR<rfS k£J?° TORgtfft TO!, ^5 Rr if 
*T«t^ 3??f^® Rt RC?Or *Pf To 3? | To!? ®«CR? TO«-R RRR t RRftvs , R<r!^3 4:50 
TOt,®RR^*HH#5«R3)f§TOC? I 

O SW-8^.. H^t PrjR : i.ssf&TO O y. OHf& 

^<5? : i. ^$4 : (TOR! -JC?? ®”R!TO ?fw RIRJ i£JRsf& ^CRR TO”RTC5? fRoR ^R TO!7i 
R'®IrR>C® fiJRRfiJ? ^t?s RJR | 

ii. ORTOfe : RSTOTOOH! *H TO®f&? R? TO®fi> *#T® TOR S51CRR RRitR ?fR ggtRJ Rl^fel 
^f§ TOC? ®CR 'alCTO CRRf® <JC°1 I 

O ■2J?!-8'0. TOTO fR CRHt RtPt? CTO?^^ CRHt Rlf"l? ^J? C?Pf CRR? 

$3? : TO® SfR CRH! RlfRC® C®RR TO R^sj R?RJ® RJRCRlfRTOOHI fkRjJ TO® RJC? R^k f®at?. 
F5^, R& ^IswIPtoOM ^Rf^$ R1C® I f®f ^ S(R CRIR! RlfRC® R®R '^[?CRlp4 ®Rf?^ 
R1I4 I TO! RR'STCRR ^ 'gR CRH! RR 5^5 TO4 CRpt^ffeRtfR^ij | 

O 2RI-88. (3H RRC® l^s CRTRUR? 

RR? I Ijn>1 R#SRR RR 3 r>|Pvs ^CR TOR? Rf?i a*fro^? Rt?, 
R'JRt 3#R^ RCR i RfR JffTOg? TO TO4 (Consonance) RCR I TO ?lR 

jffroJ \to «lc4 TORfe^ (Desonance) RH l RITO CRR! RI? CR, *H ^C5l? 

■TO? ^RRH RfR 44!>1 C5I§ R?R R?RJT RR (CRRR — i, ^ifrfw) \5 CR TOR? Rf% Jff^^ 1 
^R I 4 3l(R>R ®R? fefe TO iiH5t CTO R5R! 5? TO4? faSfSrts CTO ?! R#3 CTO ^ 

O S121-8 <t. Rl-ta CRW (Sonic Bomb) RTOF RCR? fRR ^RTBitRJ® ®^C4 CRCR RfCR^ 
TO? CR1R!? TOf CRTRT Rt? CRH? 

: “IRRl'S* ^5 RTRKR? CS TO fe? firf% CRC4C5 ^<tb ^p5 %RCR RR3|fRv5 i SST5J® 
TO? TOR4 *TR ^? >flFR^ <<) *PRTOR<3 CRCTO D<tb %RCR ^ I ^IC'S?? TOfR^ 


?C® R1C4 I «?l9l'3rR> *H SRRIRR TO? >34 <Sf!?RT? f?R Rt CRCR 5 ^51? RIRCR? fRCR 5 ? 
jjppjj? RRTOCR? Pf? fR| ^5 TORS I 5t!TO$r? RfTORR W RT5C® TO4 RR TOR>3 
^jj©r TORI CRfcB? SlfTORlPtTO TO®! g|f^>CRlR®l TO? RI? I 'Sil^lC®?? Rt® 4R 5 TO? 

CRRCR 5 fejf^C? Rt? I ®RR? <?ITO® *TR®?R R 5 ^® ^ ®?R CR?!R TOR >3?^ «l?*f TO 
0 i RtTSW ) *^ tWf, feRR't ?®JlfR g : ®Rf®R w g ^ 'SilTO® RIRtCRI TOTO5 I TOR? 
I^jej CRH CTORt $tT3J® ?TO® CTOR TOR? RC^f® CRTO® ?if®aFR RHIRR^t "R? ■"!? ^RI? 
^ f^ROR f?f*(? ft»)0M croa TO^H Rf® RfgfeR? TO? TO! R? f®RRl? TO CTORTRIC? I 
,j 3 »|TO CTOR C^fsiT ■ p ^5T<J TOTO I WM af5 RfR® CRPt! I 

0 £|fl-8®. rR^ ^pt 14? aft> f^RiCR TO!? 

5^9 : yttR3#R5 (TOR? CTO?B^) CRH *lf®*jH CRTORt f?RtR Rt fTOt?CR? TOTO?®’ R!?t 
RHt^ (JSIRIHt TOC® RfRRS ?p RCR i TOR? CTO? tf®Rf®RH^ TOH (^RIRRfR® 
jq? c5) (<V N^ TOR ®?RC® tf6!?CBR5 TO?, TOR fTOICW? TOTORS ^M^=5 ®C? TOSC?® 
CRRH? 3? I TOTO?®? ^RIRRIr® ^R ^1? TO? I 




1 

1 Formation of stationary waves in streched string, 

1 Laws of vibrating strings, Beats 


O 2R!-8«t. f^?HP^® RtPlRCTO? R?®t Prf! I 

fc’S'fl : i. ®?R, ii. *l4i?l*Pl«l. iii. RSHH, iv. RtSI?, v. R*f!, vi. ®RR5?, vii. ®?R CRR, viii. 

®?CR? 'Sls'sl, ix. ®?R I 

i. ®?R ; CR TOfl^3 'RTCRHR C4ICR! '5P5 RTRICR? RR5 fo? 'RSIR? TO? CRCR 5 'SRI ?lw 

Rfe RR^lf?® TO? 1®^ RtRICR? ® c fM3C c llc4 ^jlSlalC? '2tHI'3f5'a RSC? Rt ®1CR S ®?R ?W I 

ii. TOftRRtTR ; <p“*1i(i*s RHl? CRRCRt RtRICR a®f? ^ TOTO IRC® CR RRCR? SIcrIsh TO! 
®tCR5 ^ RtRJCR ^ TOTOR? CWMH4M Rt R<(?®H RTO TO! I TO® RIRIRTO T TO?! 

*1®!*! ®?1 5? I 

iii R***fH ; TOR>jH TORI a® CTORSC® R®'5C 5 T! ^ TOHR Rt cWMH TOC? ®tC® RsHH 
iTOHHC® n’ TORI SfTOH ®?t TO! I 
^ t CRCTOC® N R?.?I® TOHCR? *jf& TOI, ®CR. n = y TO? I 
,v - ^®!? : ®«t?F TORI? RlRIIR^Ft TO® CR CTOICTO a®fRC® TORI? R#R® RRRC® ^ TORI? 
^S^RRtTOT I TOC® 'a'TORtgJTOTRTORtTO? I 

i ^\U5 Tjcfo ^ (?rr^ni, 

'3?^ f^ 5 , c^t, ?vbjrfii c<im i 



8br £JW>13^T RRWPT R'SaM <3 


^W>1<3^T RfoiPT ^T*rm fwH <3 ^Tgf^F 8^> 


_^nc a 

vi. : C^fi^I , '$<C^3 '3*tfaf^V6 ^Wft ^f® 9 ^ 33 3*0 fit3 ^fS ^C<P ^533 Tpl 3C3 i 

vii. ^533 C33 : C^IWI 3WW3 fe\53 >SFP c3M>tfc C3 '$fe3F3 <pW ^533 C33 3*T 

c 

aa iafW®a*at*)IPiafe®a t (W4 S *3®$ '*l(^W ®C3 ®W ®a® Caa. v = y at3 l 

®awa caa iii<pli> Iw 4 “ aift >£iat ©nc*s caa <3 <rju caw? > 4 ®® ' 4 il«^ i 

viii. ®awa sfteTST : ®ac*a <af®^(Wa av®1l« afo® >4®® W^XWWa aWJ Rot >4® 

cac®c® ca afaata af ® 5 ®t 1 ®aFa ®ca ®tc® ®awa 'Hii®i aw i 

ix. ®aa Wj : ®aaf|® atarcaa casnrct ®at at 4 ®f& ®*»rc 5 n*j ®ac® ca ar- 

ena w aaa ®aa ca ija^ ®ife 3 Fa a*ca ®tc® ®aa aat aa i ^sc® x (wast) at® 
stana aatt aa i 

n aiajas a^wwa ®w ©o® s * 3 ®^ '°iR>>a»*i ®ca ®taw, x = -y- aca i 
®a^t ftftic® ^jac^a i£t®>c® fii®i*f asat aa i 

o «Rt- 8 tr. ®a*caa, ®*at® < 3 ®a*&?c<raawja-a®'?maRrct i 
$®a : awa caa, a^ara « ®aa ?rc^ja awi aiawfa® a*a^ : 
aft, arc ®awa a»*aia — f 
®arcfr<& = x 
'itas.acrca caa = v 

aswtwa assiiyiift, arc ®arcft> 4* wc®w f mar® ^ ®-ara aft ®aca 4 a;. ^ ®w;; 

arc X ’ 3 ®$ ' 5 tfa> 4 *a ®aca 1 

,\ 4®1u < p*ac rt a skHj , 3if'iifl i l'3 X 

.*. ffi> a'f ® w f«a waj ®tf®<a»i ’3 i j®§ = fx 

f®? arc ^tap wcasc® cat® ca ©if©oa»») ®ca ©iw acrcn caa arctaa 1 

.-. caa, v=a 

.-. caa = as'ara x^aa?a^f 

o «Rf- 8 <». <a aca? 

<wa/, asaa >s ®rf^ ^saa 'atca aw? 

$' 0 <i : asaa : ataicaa asarswia ^*acaa 'sifeyi afa ^saa af% at stalest «if©^c s ' r '' 

atca aa aa, ^staw cafa? ^aaa^gaw ws ^aa aat aa 1 
®maaa : ^ atat af^ acaa arc ac® ^rot ?ao^a sti$i«nf|'«ica altffa fac 5 
ar-aw, ^ ^aa ati^ ®acaa afi aa 1 

aR^> ®aa : atajeaa asatowia aswcaa ®ri% 5 ^ ala ®aa af® at ©na ■sjatcaa ©if©^ 
aarsata aa ®taw ^ c^jRa ®aaa^aca> afta 5 ®aa aat aa 1 
Sataaa : ^ps <iraf5 f~R ^a atts Sa^ica 'aaca fata ©taw ^ acai aft® ®at? « 
afl aa 1 ana ataica ^8 ®aa aft® ®ataa sffB Saraaa 1 


aft? A 

q £pt-«o. « 'st^tw^ ®acaa acai aH®j fafa 1 

53a : ' s t5 2 T? 'Q ®i v jMi ®acaa acat ata®i : 


«H^c®iaftaa 

am 5 ®arc 


T>p tf^ro bOb <?f!C^ l 

atajtaa ®atoftt ®aa sjaicaa 

^ ^° 9 ff^T3^5 | 

^75wtw aa 

®fSa <3 ®aa atarca aiQ® ^n® 
®awa^flaa 1 

®f$a, ®aa ■$ ata% atana 
aft<p ®awa ^f 8 aa 1 

ft,®awa?af i i 8 i 

^ ^|©<|5 ^ f ^5I<3 

^ W5T8 ^5 TO I 

aft® ®a® atf^® ®aa 1 

8. 

^*13 \6^sf 

^fb 1 ^ ^’W 1 

*13*13 *jfl> <It 

*0k& *f3*f3 5 =ivj^<h 

»i33 ^3]3^Sf 1t j3^ ^3 ^<53f 
3^3 | 


o 'SKtar^f ®aa ®tc® aw? 

5 «« : ^aatft ®aa : wrca <3 aft® ®awa c^ta) f^rtvs^ia® atajeaa a® ®at ac® 
aaaff ®iaa ®atc® ^taraft® aw >w° ®awa ®atowi aascaiw atacaa fac® ®raaa aw 
©it® ®wai 3 t ®a® aat aa 1 

0 ast-^a. % ®aa ®tc® aw? 

fs^a : f^a xsa® : fa^ta >aat a<fia®ia fafal ^ ®Btaiff ®a® aaa c®tt?tt ataira 

aawa Raft® fa® cac® aacaw 4c® ^taca? <3aa ®naf®® aa ®aa >£i®f& afti ®awa 
aa m ®a* 05^ wfrc® ac® ate® f®$ c®tcwtRc® ®etaa aa at 1 4 ®aac® f^a 
^ a®n aa ua aawa ®awa c®t3t afeafe flfeafec® atarsfa® aa 1 

0 % ®awa ^afttSpiija ®cga asarc 1 

^8:f^t®awafaf®^?af*i8jRts^a®atawi : 

i. atajeaa ^tfa® ^t?w >a ®awa ^sa >aa? afat?^a fags aa 1 

ii. ®acwa faf®*j 1®5C® ®wtrca fasta fafe^ aa 1 ca f®gt® fasta atifa® ®tc® 
T’trc fa’s aw ®na ©atrca ca fa=5c® fa®ia ’•jay ©twRwrcfa^aw 1 

Mi- aaaa >jl 5 faw 5 ^ fa^ aajaff ®ata aaa ji®? ftc® aa ^aa? ®twa aat®?f 

^ j 1 5f5 aa aafawrcfa^acaaaaja©f^c® ga<rctaa 1 

iv - aa aa ^wa arctowta aaa aawa faaSt® fac® aa 1 

v - f^rct f® 5 c® ata <3 aac^a afaa^t atifa® fa*g R= 5 c® ata <3 
afta^^pja 1 

1 vj. f®*jc® ©iafX(© ® e tTowt at®t a®^t ® e tta af® aaa afrc® afe 1 


(to ■gK?PR3‘R '313133 *3 gtgf^g 31? A 

O 4BJ-48. f^3 553* r <3 'SBl’fffi IJRIOT TOJ 3t*foj §IJJ3 TOR I 

§^3 >3 ggptrsft toto wc*fl <n^j fm3i3 ; 

f%?TO* 

i. >1131133 >TO ^1$ 3#^ *lf5 313 3*C3 I i. ftTOf f^jR 3> c 1t'TO1 ^I§1 ^-uHl s^ 55 ! 

3531^ 34l4fl ’ll's 31® <MM I 

^.. -smijcsra ^nw?n ^wq f^a TO^r ^ ^n i 5. ^tfTORTOwnfira <3? 551314^531 

vs. 3137C33 Si)%1? 3TO )33R R3R i «. 

8.313JTOC$'33fTO)3)5iBCTOSI5pR53l 8. 313IC33 3C3? r%<TOM >3*511 TO I 
O sW-<M. $r*Fi « ^-»R ft’Sfc? 

: ft*3R f^5 : CT s^ 55 ! I^jffs 'A^’tfsj-s ^ e tl? 333 3%333 to 43, (71 33*1 t?=5W. 
tm’Ri f^j 33t TO I 

TJ"fR fa*[ : CT 33R f^5 v5?^5 5313 333 C3f"t 55, CT 353 f55C5 sppj f^5 3C3 I 

O 4RJ-(N>. §Ht ®K3 R>®lw f^3 ®*ws §Vlf^ TO 3JHJI *‘*•1 l 

§33 : tr3, 33% 43?foc^R ! j 5 Hra ■jij <jw«fs* 43sfi> ^sK3? ^ sirs ‘ju«im toir to 

§r 5RTO 43 foC<R '3|I'S*W5[C3 C&CT CSC® fRR 53331 ®Rl?C5 ^5 5jffl5 53C3, 35113? 
fijfsjj TO foC^R ^iffoWSTO 35f"355 4C5 315C3 I v£l TOR TO 4C® TO1C® ^RfS§F5 TO 

'spfa. 53335 ^tor ^ft to i 5355133 4 5533 45 )? l^fRi C33 Ito ^ to siicto fe5 
sbpr to 43 ? to sjra ^5^5 sifroPrs to i stfro)*!® 4 v* 33 TO ^siro 3 Rt 33133 
vrttto 5 53ITO3 to ■fRR to snsro sjfrotsrs to i <^rfc°i tor §33 ^ 

43*$ 33C33 TO33 1?*#5 f35 TO 'TO fsi^rs 5<33R TO! f?S3 '®TO? 'S^’lfs TO 
f3fs*}3RFIC3 4 33C33 'TOITO TO® 4IMRRI TO I 

551C33 ?R 3*IC5 T, 551C33 TO §'?33 ®3C33 5533 fo^I 'X' 43? ^5!TO 4TO «3 'in 
TO! ^*U I^TS d®i»<H PT’I V (& Ryll'S’ *i3l^fH k W 4JTOI ^31 313 I 


®IMfel, v = nX 

^SITO, n X = J— 

Y m 


••• n = tVm 

'TOR, X = 21 


21 y m 


vaf^ ^Rt 'TO 35“TO3 3lf»13HI I 



■qW*W>T RT3RH t^SiR 'Q 2j*Jfa 


■s^A 

q ijrt-'? 4 *- ' ir ^ ^ <R^3T ^5 TOTO3 ^3T01?n i 

: 5HI ■'51TO 55n\5 ^s^TOR ^5 : 5? fines TO3i 1 $TO ^2f? ^R C3 

^53 ^‘ ? R 53 TO TOtT? ■f'i'P'SIMl CTO TO 1 YRnft 31C^ 1636 TO! 4 

^ B8 jsit^lf3TO35C33 l 

x ftfl3P! ^3 : C3TO1 TO33 &R (T) <3 Sjfe ca^Rs &iC^3 (m) ^3 3FTO, 

®IC33 TOU^ (n) TO33 fowl* (f) 3raR*fli3S35 1 

n « y ; 333 T ^ m f?3 «TO 1 

^ 1HPR ^3 : C3TO1 3S*^JR ^3TTO fo<& (f) <3 ^3R5 foC^RI ( m ) f^3 3ITO 

T 5 H 33 3 5TO R1^ (n) Slw* (T) 3’f^C«lfl 33lynfe3S 53 I 
n « Vt ; 333 ( *a3° m f^3 31C35 1 

0 . TOR ^3 : <aTOl <r^3H^5lTO©R(T)'afo<&(€)%3rTOTO33 35 w n^ (n)«lfe 
>aTO focni* «C33 (m) R'f^csR *j'3ly1lfi<p 1 

3rtR, n « —r— ; 333 f >3 J 3TO I 
vm 

0 5RJ-(Mr. ^C®T? 

^S3 : TOflft&R ; 3WlfvilJlW3 3151C3J ^Rt ’TO33 ^rQOTl 3J13J1 3RT 3R I *a 3 sfi> 
3IRRRSR ^131 35Tlk 3TC3R §33 313 <iR f3§R mi 43ifi> TO ^fBf%C3 3M l (3 l ?R ftsft 
531 3R 1 fTO i33sf& 3C3li3?R C331C3I 5C31 1 TOR 43S3T3 >33sf5 f^3 31C3 m i g«MC3 l 
33? TOI5 A >43? B # 3!Ri3 f^3 (TTJ? §33 f3t3 3^3 35f33R PTO 31 CTO 435)? 
?RR 31C3 3?^? 1 ^35 TO 3I31C3 TO§R§R53lA43?Bf^3C3J ^?3 31C31 M 
^ 3!p*3%I C3f l M C35C3S 3%3 A 43? M-43 3C3T 35*33R TO33 C3C35JC31 fo<& 
’^TO ^ 3I35R 3531 3R I A 43? B 43 33J3F?) TOR 5SR3PP c5C3 C5?5 fTO fe# 

,1 ^^flTO43?TO33fo^,?R43?TO3qinftl3fi?35 , 3W^^3§?,3g5C3 I 


f&3 : 3C3lf35R 

^ 3 TC3lf3?TC?R 3R1C3I 4^f? ^3 331333 3^3RI tR'feR 35f§ 3^3 353R I 
: 3 3.'ilf3?iw* 3151C3T C3SIC3I 43sf? ^ITOR 3^3t? f^feR >TOJ TO3t C3 
1 ^5R 35)3 551 5C31- 



<2-3. f3f3>43 313BH 'Q al^f^ 


'2Jc.<J >J 1<I "■»! RRlvfPI ^Tf*jm«-t IR'ssH *3 fJyR-p <J\o 


3fg, 


43153, n = 3***tt7, 
e = *51533 3>“*i3H frifi 
t = Mg = *5153 353 * ©r 

43° m = ®I533 43*3* Zicmki *53 I 

3ffaFt <i5<f§ : 43# *g3*i3i3*t fat 313 ♦"‘35 fa 1 # 3*35® 553 1 spiw <#JFt*ifa *51533 anu 

?cf^ 13 «3 05153 43*$ ifa5f[3 *53 533 3*fa I 4*13, ^3*1313*153* 43# 31313 <315® *si3i*s $&, 
43?. 353lf#1533 315313 §*13 ^I’R 3# I 53^5$ 4fa$-53fa$ 3f353 *51533 Mi5$ 433*5rfa 
3 ?5 * 1 l fel *5 3*fa 315® ®1533 §<153 '$lfaf*5 3*1*15513 $3*31 fag^f ^ | '5pfo i *513 3 ^m*}q j 
<51 33 13 3*53 I 4 '5)3313 *^53^ 3313^ *51533 Ml 533 3# I 43<13 ?R 533 ♦& I 

fa’TPT : <#, *51533 ?13 T = Mg ®lt3, *51533 ♦"TOR M = (, *51533 43*$ Ml3 ®3 = m 4^ 

.-.3^, 

‘ifJW 

M, g, €> iW m 4ft 'SIR C'SrCH n l^fe ^ftt ftlft I 

O SW-'bo. TjRt ^5TCft$ C^lHl R<iC*nJ 'G^fft ^<ft? 

I UlHI ft**KRft ^1|c^ fH«fll*fV5| : 

*m\ Sflft, 4<>f5 iJRI \2>1W<J ^|v$> 4» I ^1I5, 


-A£ 

J_ 

2 r 


_L 

2 1 


[vm-jf-xp] 


T>Rt <&m ^|C<33 ^5 ^JWTT : i. frr^F; ii. ftJPff^; iii. ®R; ,v j 

*51533 §<1Ftl5 : 13 VW.\$3 §<13 fa*»3 ^53 I 

O ■SffJ-'bi. *3^51 far^fa I ♦. '5^ ♦” V H 3 '3. <133*1 3* —13 31, ®)R3lf*l® ♦""I'T 
§^3 ; ♦. ^< 3 * ♦*"13 ; 53*1531 "‘’PR'JFSI 3^5$ $1131*5 3W 555® fac <1 3^fa fa'St^f faf*# 3 
<Q faf^ <lfr33*T53 "'ifafS 33 I 3^3 4t 33533 3”13C3 3 ®* 3*"33 3 UlolR® ♦"‘13 35 s * 

3. <1333 ♦"•R 31, ^31^ ♦"13 ; fafaS 333 *5fS3 3fa C3R31 <#3^T%^ 3PT3 ' 
43?fa35 43t 333 s ^el^C 5 ! 4 3533 s <“faF[3 3R 3131 1 4 <1^3 33 C333I 3?3 §3? 

3 CR 3^fa 213C3 ^233 f»(W3 3351^35 3 S "333 3^35 ^3313 C3§1 ^C3 I fasg ^ 
'S|fa3fa'S«3.3 35^3$ 3313 <13 3?fa Sl^ 3^1^3 3C*13 35^13^ *'lfai s 5 3P5 333 s 
33 3'53>3 3^3 §33 Qt*y|*il s i 333 s 3^fa \s\s‘# >c T £J^<3* 3W3 ^”11C? " p lfat'6 35® 

33533 3 S * 1<> R53 S 333*1 35*33 31 '5353lfaT5 3*33 353 I 


vfltfA 

0 SfH-to*- ' 5 >33T3 335^ 35*1? 

^ ; 333 *ritf3 3R 5153153 533531 3?53S ^SiICTlfa^ 3531 ^3, ^533 3fa 333*1 35«|3%1 
^ ^I®lf3^ 35^ 5Rf5 ofal^a 35R3 3 S *’H5?3 W ^3, <®f^T 3? ^335 fa^j 3?f«p5 
C3f*W3 ^lH ^3 I 4 33533^*13535^3133551 1 

O 2f*J.'W. 33 3(^3l3t ^153lfaf55 4~3»i >13 'NK.fllPt'5 35”t3 'S|^3I3 33-3JT3JI 3*3*3 1 

^jg3 : 43sfa •♦*■333'* 3^53* 3RJ ^rs(5 3^3 fa^sg tS]RM fasffa 3^(I5C'4 3s®»R $35 | 

jg$ <133*1 31 ®n53lfaR5 3 s * ,p t3 313 I faffa 3?fa3 71^335 3 S * , U?53S3 5gTR 

513 oi^plW 33 I 3*)H 31 %<1 313133 55n53lfar$ 3 S ’*13 ^3 1 vJ|^(HI3 35^ 135*13 33533 

4IC3lf*1® 3S”13 I 

^155^, 33 '5fI53lfar5 ♦**R fa^ 33 '5ll53lfa(® 3 SW 13 31^313 33 1 

0 5B1-'b8. 553533 §<lf3<1^53 

533 : 333 C3>I53I 3131533 53*1531 Rue'S 43*t 353 ^533 '311<lfa5\5 33 '®^3 SJ5SJ3* 

53533 5T5I53 313H3?1 5353 s 3131533 3*313 333 33 I 4 3*313 3% 333 5J55J35 v53533 
®53F ♦313 33533 0s?3 33l?3 3313 I 

353 35f3, 43*fa *33533 3?P3 3131533 53*1531 fa 5 ^ 533531 3353 333 5531 y,, faffa 43sfa 
®3553 ®53I ^ fa=55*5 4 1 3353 333 55^ y y *51553 iff ^l§ *533 ^33«, *srf§3P3 35353 £ 

fin*j9 3fai333553, 

->->-» 
y = y\ + y 2 
y ■ yi - y 2 

333 43*t fa53* 53 *553 33RW fa5* fa55 553 I 333 ^ fa<lSte^1 553 3131313* 

5?fa5®553i§<#31*53%§3 315I53J%Wfl13fl, 3lf%3l3, 533**3 t*5Ufa 3§31 31133 

^1313| 

0 ^-'W. fig 31 733-3 3^35 353? 

•^TC ^ %51 « f3fal§ §«3 55® 43*t 3353 *13 §<?3^ 3*353 431 

’W 1353 43# 3fai *13 3*53 I 4 3f% *1533 , %5t <1^133*53^33 <3 3% 

1 «n35* ! I]3 43i3 <#33Ffa3*^J3 3^53* 73^**1 31 fB 353 I 

o«« < 

^ '^•^13**333 s f#§^<1%3J1 1 3T173*3 | 

31 ffg §*«|f% 5^T*13 : 3I3T3 e t*5 313I3J <>Hf53*I3 3* TO t17 3“^ 

^ ^ 333 43$ 335^331 33133 33-33 ^3^ f^p 3^33 3^ 3^35 ofob i ^ 

^ ' S ' l?I ^ c r93i3, ♦f’lt 3*15^3 315^3 §<13 331531 5# 4^t ♦ w tI5?3 ^3*1313*1 fa53 
3^ '*1131*5 3*353 43*6131 43^33*3*13 5*1RI 313 I ^3*1313*1 ^53* 43*353 

4^gRf -pt §<?<13 53, *553 *13 453*54 <3fl5<13*T 5^5331531 53 I 433, 43# 



g 8 faftfrffa <3 *nt?^ 

yHHMa <JT3jC3 fgffBt cata 'SifBf%c?I aiaFtJ 'Sift 'aaca <4? a^flS f%?5t WI atca i ^ 

§«TO 5 vfRssfCT MINI'S aRKTI OT^I aita Ca, *P! o£J 5 Pl?R| aO>$at; "TCTta ’ 2 TRFTT ^iPPata afis^ 

«a ^RS 5 JP 3 3 FSTC 5 I »!CT? S 1 TOI? •OTfJPt-^ia W§ a? ifi a?t 1 4 ? 

ftwra ajiait aw> ^pit ara- 

sfa cncac* siftfit ^gjr*i 5 TR s T ^cna ft$ ft^ a^icas aata mma aa 'saa to atm ^ 


0 ») 

I 

f 

w 

*nre — * 

( 35 ) a° tot *jf& *saa 'owa 'si'^K Iff®*} ft^jps ^i? e to7?n Rmw aactra 
afta^fc a 5 X 5 t (JMICTI W 5 I 4 W ^ Wacaa $* 1 ? 'Sfptf&S aOJ <71 = 1 % 
W(il ^f§ aRICa ^5T (*l) a?. to CfMTFff acaCS I 4 fra a£5 <FMt ata (71 fiMWlfft fap 
aft ^g* < 30 ^ ftsta aacaa to aftafts 531 1 aft 'sacaa fast? wra to ■sam jpi 
^fta to '$ataa 2 nacajiL 5 R ^ft ac5 at ft? ^ aa I 
fftasancnaaiftraTa? 

aft vjf 5 $«caa tore ni n 2 aa CTwra ^ fttBa tort n aa- 

'olRt'l, N = nj - n 2 

aft nj > 02 aa, N = n, - n 2 

aft nj > n 2 aa, N = n 2 - n, 



o sfsMas. ■ftaJJa ataJtar <aafl> ^Brft 4 fl>w «i«tHl tow ft 4 a *Ml»fl ajMii i 
t^gg : ftt&a a i a t cat ^ca^t 'arPta tore ft«fg : ft£5a aiajtaj stmt ctoi 
at ^aaatana 'srenat g>»nre caa tos aifa i aaa >3^ anat as^are « ^ 
toarea yinwg vz*n as^mrea anfoi caf*i at aa '$aap ctot £ aarfto ^ 
aspire ft4a aan ata i 

isaa, n, toat toinw ^aaaiaaca n 2 ®hi as’atraa ^aaawa area >aasaw - 

ffB^ftaan apit i aat atas, sift caw* ^8 fft atait = n 

.-. N = n a -n 2 

^?r, ^psiH a**rra; n v ®hi a^fw n 2 ^a csca csfs at a^ ac^ atca i »pati 
n 1 = n 2 ± N 


^ R^h <3 ^rg% qq 

ni ^ ^fT? n 2 + N ^1 r^- N C^HtS ^ ^1 ft c fa<i ^rHj ^£tWI 

^us ^ csrrsT wr ^ oift ^ ^ ^ ^ i ^ 

^ ^j 5 N-^ra croi *n ^W'o i ^ c$u$ to 

^ n>7 ij? CTOI Qs$ ri| = n 2 - N l ^fv^Ul ■TO n l7 

p 2 45 n ! = n 2 + N I 

^ncpin^n ^m\ ^us *nB ct, ^tstr! cm 

ff5 TO 5 ^Hl 'TOT ^THTO (K?T C^fB ^ 'TO *lfw ffB 
^Ol vsl^W ^'TOI 'TOT < P“ V IIC^ (TOT ^5 I 

o fifS-'Wr. *ftro ^jR>t>i<i R? 

; tij^ 'S *I*t f^ 5 WW TOW 

^TOC^'*flTO'SlTTO ^pf (^TO^TOBTO^TO^^fJ^T I * 16 ^ TOT l 

O 5TS-^. (Beat) R? f^STO RcB^l 'STT^TPT ^jfTO TOTO TOT TO? 

: v£R 5 ^ *i?nro ^ to ^rro TO^tnro rff> ^ totto wt i, tcto 

5 IRCTO i?T TO vSK^ ffB TOT I 

^fTO 5 ijfTO ^TTTTO^f^l^ : 1 %^ ^TT^RTJI ^RTo igRrs ^fT?( 

to i ( 7 i ^ ^rrg ^fro tot tot^ to to ^t^bt ^fpr tot cr?h to i 
' ii^lB tot fro^t ^rg ctot to i w ^35 ^573 totot ^ t?cB^ ^(S to 
TOC 5 ! foes to TO 1 TO 0 ! to ; a !^ 5 ^ to TO^ cror tow 

TO TOT WTO CTO 5 3 jB 1I ITOI TOTC^ 0 > TT^ TOW I TOT ^fS TO l TO ^ *rfw 

^rg fim to t ®tto tottcw (7 TOT 3c^r tow ^tt i tot ftrte ctot to ^tt i ^tto 

TOJOT *$X€S ^^5 ^TTC^ TO! TO l 

o «T*|-^o. 'Q ^TO 5 WCTO TOT ^TH^I fWf*T I 



waw 

anwiak^w 

Vjt^r 4 afc atiaa at f^?raa w i 

y ^snctfTT sffs*, yt$\w w?r i 

<aa# awt^t faa '®a* i 

a. ' 5 ncai '5j£jvtift an^ 'sa^f 1 

V- *t^5a? aaa^icaa ^ ^s ataiwa 

•acaiigia 55 1 

v5. ^IC^ir^ W3f ^Wl«1W<T 'Sr^i C41WI "STT^TJCTO 

'TORRTO'TT l 

can ^taaiana «aa ft& ^ca 1 

8. ^TTCTO CTO ^RiajT? v3^ TOT ^Tt 1 

^®itaa \5inaian a ron arg awtea ’tcaa 

j^.^ 332 m/sec. 

<?. ^r^W 'SiTCTO CTO 3 x 10 8 m/sec. 


<tb ■ 2 )Ca i R?’R fafft^PT Rt*ft?a RwH <3 


f?fft< 4 R ’Tl'flaa ftsRR •Q Sfgft? <t<=\ 


aft> A 



fen, ■® ,5> M fern S 0 M 


liRs'®’ 


Doppler Effect, Applications and limitations of 
Doppler Effect 


o ^a»nt?? ftsatt ft? 

; sa®nc?? f 3 F? 1 : *tW? tSRR <3 drat? RC?J ’sticafta* aft? 5 SRJ drat? ft ?*5 W- 
5^5 ftg^s *iw? 'Sta'shi c? snara aft?^ *jc 3 ^sit<p asaatc?? fern ai®i i 


O sfit-^ia.. ’"tc^ra CWUS ^aRTC?? Qwil ^jMjl < w*i I 

$$? : *5a®rt? artajt : faft^ ^<31? wi aspire at 'oln«w c? ^ara «A^i 

*KU ^51 ftCS f&WM »llS,IC?j jatlwl awl - 

TICR ?>(?, w*lt*il *3?* d # i j iH *lt*w 'Svilus 8R* ft^W fe.°il I >5? atlcM SI? 

PiWtt Saaft? 'JKSjH ftwt Rat 3 KR O, i, o ftgc® l RW? C?R aft v 
\ac? $aa aaa sac ftgtra cfffej? *$aa o a^ftg stra fts^® ^5 ?w? ra? re ^a v anaic?? 
>mft> c*iMWd ^6wt a c® c‘ tJ ff^ra i 

'Siggi’fSfPr. *tW? $«R W 8 R?, > 5 M^ICH C’N? ®?R i[RC^?aH 55 ® ftf^S *fR ®?W: 
®??f ga 2 v ^JTRTC^J CRFm? ^kRR B C® C*lftt? l 4 ®IC? Wl 5 !?* c > 3 ?? d *w > 
v£|^ o I 

spwr, crri am. ca, cgr®T *ift &SPH 'SR ftca* am ®c? ®a* $«r ft? araw ®?* 
■J»toWt C? ' 4 U$I? ata*C®t ®? 3 f $«W? aft? TfW 'D'OWI ®fCR ?5 T|%j?® am, aft* 
C 3 T 5 T caf*t Rcat® *Pf wi« atca I 



ssft ^SCR? CaOS C* 1 B 5 ?W Tic? 5 C? I dt®t aft ®RftCR* Rt C«m aiaftta* «tftC i! 
®C? ®S* gROWI? R?ja*t? ^5 C?C 5 cnc®T I TFW C 3 l®t ?R R?RW RR sac® cat^ ^ 
a*”Rra ?t 'Slar*i? s CT cawawacaa® i 


a^A, 

'stf.H'O. ^aar? Own? alarm ^x»ja a^R i 

^ Own? siwiaRg^ «tiwiHi rrji rwi : 

3 ijys? ^TCRCa RMCRftC R? C?W? RR « ft ? 5 ft^ft RRffS ^a»H? ftRIT I 

' jjpcsiftR ^ oafts aa « RMtvifttR? aft? ftsr? aw? wi? aft*aft i 
t Q J im i thrift? °( < iij.H ft^ ?ri ri? i «wi ?fsi? *$%> ???r? 

mpfisn whp ftw <a?a ?Rn at ftan ?i ^aais? aftc?ia? wi ft| 5 i 
*jfg 3^5 ■?? i >a afta^tR? tfw aw? aftc?a aftaia ?rt ?s? i 
rg^sm f^RTT? RRJCTI Tpj «I?^I? aft 41 S? R^R. ^<tlR<p| ^Jlft? 

5 J 5 JFT 3 R? ^ 5 «IT R 9 JR ?s?t Rl? I 

< 513 ^ %]ft?a Wft csrjiftw? aftc?ca? aftana vsaai? ftRit aja^s ?a i 

o aa-^s. ■®aai? •srsta at ^saaT? ^tft ft? 

$ga : ejrst ^ ^«w? rwj Ritaftas aft? tpw jf® aw? as’aiwa «itar® afaa^tw 

5<ien? 2jsia at ^Ift ?ta i 

inPt cwri caatRi ft? car®!? ftw aft%t «nw ^aa carer? ants a*? ^ 5 ?w? af-ar? 

.^awaiR^if^^caw^Riacaw^aw?as , aiw?^ta^j 3 R^? i 

;a < 3 ^Ri drat ft? ftw aft%t atw ^aa 2 F® aw? ^atw? ^itara 
a? i ft? carat ft? caw «jc? at? caw jf® aw? a^am*? ?nara^pt a? i 
, 3 rat « ^aa ^ fttra aft^ft ^a° ^aca? caa carat? esc? cafa 2 F» aw? 
•i*aww w>ih aftrfta ac? at i 

egrst aft%i ®«ca? ftca* ^seta? aw jf® aw? aswtw? 'srtara ac? i 
o 2Rt-a<t cicala c*u$ 'saat? «rata aitajt a 5 ?*? i 

5 ?? : aaa ^?ff c?^ 7^3 -55® fts^s ?ncai (awStwtca a^a^a aat a? * 3 ?* atatatfa 
^ftaift (a rc lamp) ^ ^ ??ca? a*^ ata^aaRi a?, ®aa caat at? caarralaffs a 1 ^ 
stat §lc? %c? a? caaft ft°at ata ■aiw? ftc? 5 ac? aiw 1 ca®ft sues? ftw a?a ^a g?ic® ac? 

am at a ?*m am 1 <3 a<ic?^a caw ftanca ?nat at? c?, aa'sft ’jft^? 

^ ?nac^ 1 *wf3c? aa^ fts^® a^ c?at §tc? 5 tat ata 5 ) 153 ? ftc?* ac? caw «j?<c® ac? 
J ?’ft'T^c?c3?maia sw ira^ca?m?ftiT,'W3l5 ■'jftft cac?* ^c? ac? ?m 1 
0 «Rt-a'b. caa c%»rca? g i ’ctwca ara ~icat R?^t? ?w (§ca? atftt aMicat wt 2 F® 
* rc ^ T %®t *tt??wacaaa c?r? 

: «Saft ?vr atft arsatra aranra aitJ^raca? fttra ?saa? a? 'saa '•tw? '® 1 , a*'oi 3FR*t 
"ft at? ?ca ^ca a? 1 attar? afiftaa aift^a a*c? <Saft aaa sea ai? ^aa aw? *St^®t 
^°t?t? 1 43 tt?r drat <3 aaw? acaj caacat aft am at ^®aa aa?* a®owt raast 
^s«cai *w drara ft ?*5 efftea 1 >ra?Tt 'awca jp^aw? a^wra *®at 
f 1 ^ araftaft^s am 1 ft? <$aft aaa aittwea? ftca* 'sttatra am ^®aa 2F®aw? 
^®t«tft cac?sc® drat aft?* sit's 'saa aiart? aatgaifta* ate? ?fti at? 1 aacst? ?n>ca 
^ica? ?jft a 5 ca 1 c^aa caca* sea ara?t? aa? drat? fta*5 4? 

^Qfft isnatc? R^^aw? ^ftsiga cacs atam 1 ^ aBam ^saat? a®R aw 1 


(tb- fafa-CR ^TT«^RT e t faS 5 H 'Q 






3 %*«f=T, i Wf? c*im, 


Echoes, Absorption of sound wave, Reverberations 
Fundamentals of Building acoustics, Statement of 
Sabine's Formula 


o * 117*13 330*5 fa 031333 ? 

$33 : *pi *535 >435f6 ^33 3t<jc33 33j fpc? wra 333 3fa *shj 03 * 10*11 *333 313 J 03 ^ 
<113 ®i5o®i *pi <j7F3 3I3J03 fao? 1 403* *to*?3 5jfejw*t 3 c 5 ! i 

O 'S(?t- < Htr. Hc't'S 3j35lf<fa •sluiM fa fa? 3TMJ1 I 

’S'fl? : ’tTOt Slfa 3*303*3 31351133* 2JC3M 50® *H03 ftiMi<1 : 

P^t*? •PI 31 ^31 3«il3 371 (Talking Tube) : %H3 31 0116 ? «TC333 -HIM? *3 
3033 < p 3I0M ^Ic? ?sWM4^t*i? W) >*PP 213*13 '’rat 3*1 3J35|3 P31 53 1 1 £| >|«ic<f ^?g 
•PI 3171 I >3 'll 5 !? >33* 2flO® 3*31 >5(*ra sjj!3 ’"'fit C*1H1 313 I >33 3*133, 3ssfg 

03 *53053 ^ft 53 *5f 3$03 5l^I <1>!?C*5 <303 31 | 

$5<13 *Pl 3033 <303 313 313 2)fapfa5 503 W13 2niJS 0<Tl05 >33*^51 "‘I® 0*1131313 i 
3. &W1MH3 (Stethoscope) : ®1*3*133t ^3* <#3*1 3*313 *5?3J 03 C?OtR^I3 3J35I3 3>0<R 
*513 3*t^lfa'a 333 3013 *5^3i3 I >305 Vjf5 tjsj a|R35 i ipt ^6 >33 *5113313 filers 5C3 
>33*f6 3T531 <3it*fpp 3033 3103 31M1031 31CP I >3 33f6 ^03* 313171 ^03*3 *P? 2jf%3f f rJ 
313 3*103 C^flC^ I 

3. 3)HlR (Whispering Gallery) : faf faf 5333 >iJ33®lC3 fc5f? 3*31 53, 

3105 >J3 *310® 3 f33f33 3*03 331 ’PUTT'S 33 (31*51 «305 313 I 43103 ^UPtlf?®^ I 


3^3 #1*1 03311713 3*105 0303 t*5f3 331 33 I 313 fa*#*! *Pr W# <31*513 3lPlj 


C'TIfeO'a 31 <1130*12 *51 313*1 03310*1 Sj|*53Pl'0 503 33 031*513 3RR C’lk? 3t3 I 
O 2fit-<W». 2rf®5Tf3 fa*5103 ^ 33? 

$33 : 2jf®3*3033 W *8% 333l*jf®C3* 2|f®«al3 30T I *J53R C3*lC3t $«53 0803* ^ ^ 
3fp *j33*Sf 03*1031 313JC3 331 0803 $<3713 3*105 fa03 3JTOT *533 **P1 *flf33 C3 *p!313fe & 
®103S ^ *tl?f3 301 I C310H *t a *t 0*11313 SJ13 o.i OT3S 333 3# (ZH*5T3 

*513 *SJ*££f% C«R3 313 I *5$ Slf%*flf3 0*11313 *5f*RJ S|f*5»WC<M ^ >333 ^05 33 03 s 5 
*10^3 * 35 ^ 3*103 0*13 3*3313 '33 fi|R> Kiri's 1 f*f 3*103 0 , *Tt5I3 I 

O 5}?l-tro. 2|f%3lPt3 315103) 1%*5103 ^033 3^t3'2>t f^*fe 3*31 313? 

$33 : 3I5I03J 33 3505$ f033 «#*JoA3 *lft3*51 3*31 313 I ^033 ^ 

03*1031 *13 $533 3*303 (7$ *13 3lt3<jfe 0303* ~2jf%3*f3*5 503 %3 >503 S|fe««f3 0*1131 31? 1 
*533 *Pf $5,33 3S31 >3 (7$ *tC3f3 Slfe*«t3 0*11313 33I3*ff 333 3131 3^3 315I03I ^3 3*31 5 s 1 
*JW = h 


A 

vpi ^?n <3 >\m\ = t 


f^T^PT ' y H i TT^ c t R'aaH ^ *Sfgf^5 ^r*> 


*t! 7 f 3 ^= v 

^ ©e,<ig 5>33I3 33 3lf3<yfc 2]fe3#l*5 503 <31*513 3*10? 13*03 *511305 0305^ 2h 


n s?R ^5 = cw x 


;,2 hsvXt 

vxt 

^=> h - 2 

IS1*5>1I3. v « t-43 313 13^3 3*03 -<r3033 3§t3*30 c t 33103 fO’13 3«t3*5t <11331 3103 I f0<13 
,^51 16.6 1361033 3*3 503, 4 “#3# 3*31 333 503 31 1 


O SlSl'b'i. 3^[053 <1*§t3*5t '31*11 53 fP*5T03? 

®^3 : yj l C*t l f3 1>[ 3 3T33* >33* 2J3*13 33 313513 3*03 3^053 <T«t3*51 3l<11 53 I ^ 
31(5^131^35 *533 $5,3^ 3*03, 3t 3^S3 *5303*1 0303* S|f%*iP^l*5 503 1^03 *51103 >33?, ^1151051 
#*F*5 5 $0si} l 0 PR 303 331 <10® I 3^053 *53030*1 *Pi*53C33 C305-*5H305 <J^*5 333 50*5 
gi|Gj3 <flt3*51 <#*113 3*31 53 I *5113133* VJICHlffiBlO? *533 -5153, 333 3331 

'53tj3F3®I03 1®30?IO5 0331 313 I 

O aW-h-5. a|f$3lf33 3151031 fa® 103 <1310^3 33il3 P31 53? 

$*53 : 3f3Sf <1310^1 *313313 fafel3 *5131 3lf63 f305 3*^ 3*03 f®3!3$5 130^*133 3&1031 53 I 
-<1 fe^t3033 *W 3tf&3 f3C53 faf^ fa^tl®? 0303* 503 fa*C3 *3fI03 1 f3*03 3(131 

S(fe*Hfa 5$0!}I03> 1 3 3133* 5J153* 303 3133 3*31 53 I >5 303 53#*3 ?3>jlf®3 3J35I3 
2lf®*fl^3 033 *5jf%® 53 I >3 (713 <1^03^3 3*03 f3fa^ f 5 ^ ^ 5 ' w ^ ^l?^ 3*31 

313 I >55103 f*7113 <1^(3 0303* ^-*5f5J®33 3fa5f 3310^3 *3%*^ ^ ^ 1 


O 4 ftl-tro; 35 fa? 

* 5 C 3 lfi( 3 S 2 if® 3*<135 C 303 > 21031 * 51 % ^*§ 03035 >33313 '“Pi 3*3171 313 313 
5 lfev*( 0 H 3 ^ * 5 J 033 S ®1711 2 jf®i«f 3 C*tRl 313 I > 303 * 35 2 jfa*«fa 3171 I 033 * 513*171 > 33 * 
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Magnetism 


Syllabus— Magnetism : Polarity and relationship with current. Bar magnet, 
Magnetic lines of force, Torque on a bar magnet in a magnetic field, Earth's magnetic 
field as a bar magnet. Tangent galvanometer, Vibration magnetometer, Para, dia and 
Ferromagnetic substances with examples, Electromagnets and permanent magnets. 
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/c-\ y-J-r | and Ferromagnetic substances with examples, 

A~ — i { J I Electromagnets and permanent magnets. 
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^gj . ITO C4TO?I WC'IICblW TO^ 5 1?P5 ^T TO CTO] C#t ^33 TO! TO 

•'TOK -^OTmc^lTOP -^FfTC^ I 

0 sM-VQ. CTMIlbN* . giHIICb!^ ^ 'i>l?]ICb1^ ^*41 <, n^I TOR I 

533 : CTOJn^tTO?, gjwitblw « TTOTC51TO TOTC^TOJJ : 


CTW I lflW ! * ljW l cg t ^ 1 VbUHCgtTOP 


'biuicstro 1 


|^ i ^n^ c ^ g n^feTOl | l^TOT 1 f! l! P5TOtTO#5TOl 
^CftWC’Ra^l^^ TOIC5tWCTO^?^ ; 5MS? TOIC^TOUTOITO^ras? 
^TO^WW’WTOll TOS^TO^^SIWWTOI I TO5^1TO ; 5W3RTO?TO I 
^ yspp CTOJ wro C5lw — ?9TO C^3 ^;<wt C^lTO 5 ^TO CTO3 WW CbtW 
«i!CTO 'SICTO? C#f l ’sneTO •HWRJ C#t I ^ IC-<**I *ll^H) TO I 


^nOT*t >iWRI ^ I 


8. 5JC^IF51 I^IWRW CStWfifWW fti)| ^TC 9 




£|CTOI^5t (n) 


(J^) 1 Wfl 5 TOW C#l I 1 TO CTO] 5?M ; ?I C#t I 
<t. C^s fiJTO®! *MI'W 'G CSlTO? 5ITO5! 
^6TOI?TOl TO^^’If^TO l 


1 iS? CTOITOHJTO l 
CSlTO 5 SJTO51 TON4 1 
■TOt. 'qglUftTO TO I 
C^IRI^tf^C^ I 


s 


I i 

J^TOffr 1^ fl ;ft^!C5 I I 


*?. TOt CTO?? ??f$5? C4«1lPr5 TO! ^fe 1 ?, TO®!, TO% C?J TO! *T“^, TO 5 !, : 4!^l C?1 
TO^fTOTOstiTOsgro i otto to^ic^ *im® gra i CTron^^ic^TO^gro i 
[v. cglTO ? MtTO^j 'SflC^ I C^tTO? HI<1«P^ TO (7?5 I Cb1^l4 TO 1 

0 «f!t-\&k. ^ftt f^5 , 3TC*W ^5rfTOS ^3^r?I ^33 TOC 5 ? OTMICbl?OT g??!^ »t^ fTOlTO 

*tfTOf^5TO? 

^ ^ 1^5 ??m 'srfro? evOTfe** g*ftc<ft *tn?ra gfro^? : tosIS ^ 
* ! ^ s 'SM ftc® «fOTOT ?5H»lfe W^ l fe^ TO CSTWTO^I^CTO ^ ftftTO ^ 
TOC® -^1 vg TS(3^r 51^5 ftftj} CSTCsfe?? TO® ’(TOT I ^F5?TO 

^ ^5ft WI TOP? TO 5 TO^RI ^<#5 TO W TO C'tolw^ OTCS ?TO TOl ?OT 

^’TftoC 5 ?! g R^H>fD TO?R! TO 5 TO?fT> ?H?P? TO! flTOOT TO3 I ^HK 

giRnpc^ ’ft e r$ to i ct 3F# OT’raiaircj cotot ^ c^ot to^pot to^RT 

TO, CT^ TBMsmiOT T&t TOTOtat ^T # ft^i ^? l ?^K # ft 5 ? 'WI’H ^ 
' SJ ^nan? ! ’fPti^TS ^ufsTp^ 5 ^ *\mm ftc^ wwis^w 5 fe 5 ^ "^st i 


'kb- «fc*M'si*3T ftftr>iPT ft&JM 'Q «fgf^ -p^ f 

o«w-«<t. c^^%ft5crf5prw®t^^pini? 

^ ft-nwwPt^ : <ftfel4 cm SIR5TI H-4? * rf??v&l? sncaj s^aj ^5(4? ^ ( 

^ C? *11??^ ?tB 41 a|4J19if ?? i 4pfa, j-H CT#U3 C? ?? t£? H-4? ^fel ?1W [.^ 
^f% W <7$ *M 43 H-4? ,3ICT? 3HM 1-4? JJ? ?CB ?t| 1-H (?T#t3t? 44^ ^ 
34JI4&1? 4$ WIMIW* f|JiU5(?|»R ?C5f I 

O aW-Obr. fttoft? »PT ft? 

S3? : R^Pi-n *PT : *m reign CEft4 «i?to ft fr uPn bw i wtoftsmi^ 
m > m **• *** ^ <?$ *ift 5fff?CT ftc? m J? , 

4C4 ftftufof 5R ?5JJ ( 

’rrm : 534? cm i h C4 ’rff swifts 4?r? *m&t -sjc* 0 ft^ 5^ 4^ 
C?C?s ?I3 3JC4 t?5f3 4?J? 3RJ fftfifa to CS|?4 cm 45C?mt 4?C4 ^J I 4ftft ^ 

N , 4 smsra? offtn? i-h g? ?i?i c?fts xs^ 

C444t????R 1 

o tm-tt* : 4ft<, ^ ft#? ^rr? ^c*w 4n?t c^ro, 4to 9pft? c^? 

^5? : ^ <MRJ? 4?? 44P51 Stiffs? ?l? e t 1 ^r5I^Comc?f 5 I isftfc?fl!?t5r?|?t4?l? 

’5W?t 3T3^5IC? ?J?3J? ?J 4?CT ^>WS 4RW? ??? C?RJ 4? cft?4 iftf c?ft ^iftncct 
?^m 3W5 3m 1 4^51 C4tt?i ftft& i^rs cm® cam, mt? ?tor? t 

^rm c#t 1 ^4?, ftfti h- 4? cw? ?<r cro c^^rf^si ( k = -^)^iB 

*<c*m to* c?ft 1 to B-HTt 4?t? w«tt 4?, ftftl cro pri? 

cro csft* sitwt (B) t^s c?fr 1 41x543, ??? <ro osrfsi ( M = 1) 
^ic*w c#r 1 l h 

^^ihPih ^ Tsfes, p?s i^tccj t*nrs <3Rj wto %i ^ ^ 5 , 

O 43-8o. ftcei 4«fb| p?!, 4 f%?rog? ft? ?RR i 

®^? : ftffSr 4 ?sBt 4 ftrog? ?w : 5^5 4 ^« ct^? ^3 Moo 

’ITC 5 ? SfSIH ^C-tH, 4«plb f??T& j^«P | 'SI? '5)TO i y^lW sfttl 

C^nBl^fB CStPtl^W ®^? ffftc, f^s ^,1 5I?3R[ ?n35 t ?if^ ^s}5c?s ^ ®(?^I 5C^S 

’frf^pBi #c? <m w f%^«i <m to *t? <fm ^ c?^ retwif^ ^ 
^ ??m 4 ct f|? ts^h 1 ^ ^ ^ ^ ^ CT> 

?fw pj?s ^ ^5 wr -a^m »wi C? (3RCTI to *i?3R 493, ft? 

^R? ^31 ?CB 5TI I CTt^ ^ *HI41? ST?to <3WJ OTCT1 ^ CT^, ^4? ^ 

4^fB ft?r5 p?5 I Trt? iif^H CSRF (JStDtto ^g? to 4?^®g? CSRP CTI^r# 

^ ?SC? I f?<#3 CWU5 ^14^ ^3?I? 7jm g94 4 

TOS|? $3? <3 to«t c??* ?sfiaR? <f-5TO to«( « §^? Ofm to ^0 
(.«lt’)|pi4 ^g? <3 to«T %s ton 4C? I <5144?, “■‘jftft to 4^sBl 5*4 r 


<fli? A 4JC43 T<j'r ftftiijR RttfHH fttoH *6 'JaJs 

0 3&-8>. C^TPTt ^1CT '£-5T40$? ft ft? 

®3? : ^-F^5? ^’’fPtPT : ^ ^-<^4 cm J? 4 T ?WJ? ^IR 4?^^ftyj 

,gg | 4^1 ^ ^-c^??5 C4ajc?p ^rffto ?4^ ?*?i? ^ 9ft ^rj 

ff#m 1 >5 ^-CBtos cm& c^4 ?* ?w 1 ??i : (i) ftgft, (ii) 

^ (iii) cmft 4H(.«uu 1 

q 4jfl-8^. CWRT ^tC?? ft?ft 50°N ?®TOTft^?ft?? 

535 ; C 4 IWI ^IH ft# 50°N ?«1w ^JI? $ ^[c? «I?C?sg ^ 3 ^oic? 4?s{& 

gW ^ f^? ^5R^ra <3^ft4 ^T? ^nc? 50° CWt «ITO? 4 ?^ »l5n?!lfB 

J33 (31^? to? to ^ic?* ?TO? I 

04S-8O. C^tCTt ftgjft io°W ?»Tt'5ft^ftT?? 

53? : C4lwl ^IH$l ftpft 10°W ?5JPS ^?IT? ^ T[|C? '$C 5 t ’IRJ 4?^R| ifSRRR 

5W i| pn^ra w, c«lwiPi4 ^3? toct c??r? io° cw 4c? 4?^ »RT4i? 
33? pra# ctoto <sjctf? <ito to ?w? 1 


0«W-88.t*lt'il ^fc?^-p4 C.-*PUM 4l^'jp|4 StT?®TX 30Nwb-'s 4 %ftft?^<ft? 
S?? : 30Nwb 's 4 ®ft? : C4lwl ^IW ■‘jftft? Cbt^4 CWCM 

4JW«1I 30Nwb-*s^ft? 'Stf (^4 C4CS? ®RJ iff'gjtR 4?s|5 444 c^Rsg 
S’l? CTlB CT ?®I fen 4t?, C^4 'SRI4C5T ^5R ^^4 ®’fl?C»I? -SJR 30 Newton. 

O SRf-84. 44f& OTPR pc^^ll (Vibration magnetometre) ?OJ? ?#T ft? I 
$3? : OTPR p4?R 4S ; 

^?^t: 


>• ^ 44ft 4Td? ?Bl «nt4 I 4 ?ro 5 ’*nt»t? <R?M 41S ftc? ftfts | 4TT3J? 
®*lfi'oc < nu ft4 ?f?NR? 44ft 41CP? ?? (N) *TWfWI «tlC4 I ?C?? 

^ 5 (S) sfl’tllRT ?IC4 l 

1 ' £I ^ ^51? 44£fT3 f (S’) 4?° ^1?? «frP3 ®ICb)^4 <Rtt^ (RFRI 

?®npn «nt4 1 4 ittpri? (p)$*i? ?q p4ft (ns) ??ic?i ?ic4 1 

^ Dvat - C ' C^tPRI? fts ??t?? 44ft 4(141 aflt4 | c?^(tft ajtc® R^C© 

11 ^n? CTBRT 4C^? $?? ^ ^ C??l ??R? ^ft 41145141? % (S„ ?R4 I 4 

(SMI? ^C4? (R15R4M ftft 4?t 4? | 

: 

C?w l?f4ftC4 45R-5IC? ^3R1C?1 5? 4C4 41 C5^4 ??J4Cci 


ii. ^ «W.<1 I 

^ ^ ^to? ??c? ^5Rg 5?4ft 44ft , j5 

^ **1^? I Simt ?fe? ?I^IC?) 4t?4ft ffiRW? 5R? , *t e Rl 4J?, C?t 

:■ 5 flc s (n 44 41? <RfeR4M T *11? I ?ft C?I?H4M T 5? 4£? 41R4 v(ft. 



So f<f>T^XP=T R'SalH <3 


• J 


t = Wmh — (i) 

43TC3, I = 5*fC«W ^44 13 4133* 

M = (.blj't 1 4133 s 

H = CVC3? 3q^335 313*3 


m 


jSW^ 


-<3P#*p51 


B ~Jvrr t ^ ! 




O 2^-8*. 

$33 : 531331 3#, T = 2n,| 


ffca : c*?T»r^to ^3 

f mh f*H?i mi ^fcn ^rr i 


(l) 


^ITR, M = *?G Cb]^<» 

1= ^ ®r\b^>1<1 

H = ’iffalffa ^TCH f-^C34 'S|^(ii«f> $*ti? , t 

(i) 3S. ^T^NrH 3J4, 


T 2 = 4ji 2 


MH 

4b 2 I 


% MH = ^ 3 - 

433 30 pwfun l, 2f$, b >53° 43 m S.C'l >53 'srp'sln 4134, 

I = g(/ 2 +b 2 ) 

.-. MH = -^-xg(/2+b2) 

31, MH = -^-(/2+b2) 

4HfeNT^t : 2J3CT Sfej-Wlft^lPfo 5ITO3I ft!M>ft>3 / 43^ 2f$ b frfa 3# I 
3H5ICTI 43 43 m f^fa 3# I 4313 30 feWl&C* C3m 3JI3CTt5tf35TC3 C3W 4W3 

>il$JWj Rgjvo 1X3 <*Cfc <?r§ i $3*3 m\ ^ife? W) *W>fa ^ c ' I 
?m fcfa ifa$icx$ *om\^mix3 oim^ r frfa ^ i ^ 
T ^\3 ^5 l 

f?3T3 : 4$ C3C4 <11431 MH = -^-(Z 2 +b 2 ) 4 3ft353Fl /, b 4 T-43 3H 3^3 
43 3R 3*31 313 I 


anFTRr’^T t3f5f45T -^mim f^35H <3 Hi 

3TWP3$ima 4TC4 3W? 43 3^33^ 313*13 fa*T I C3 

^-jrt 4*fi>3 3*^3 f*H I 

^ . tf-om 53T*TC3J # W** ^H1 3531 313, *C5l335 <7*533 

a^^trs Ssnfr 1M3 3531 313 434 031*13 3113 wSlftiPH 30*1 I 
^C335ft> 3)3^13 3t®ll : 

, mh ^3 *31 313 I 



< ^iw -• 

^ ^935 C*533 3l3C cr t)3 >J4HI 3531 313 I 

$ <*1031 435f^3 343 : 

* MH 1M3W3 <13i1$ : 

41331 'Srlft, x = 2,^ ® 

^BC3,M= 1«P ! 5®lWalW 
I = 3Q ?3C353 5SFS5513 41335 

H = ‘ " 

(i)3flft^3 c t ^5, 

T2 = 4 " 2 KfH 

31, MH^ 1 



| - 

433W BWlD3W l P lfe3»Mt, ^ b 43143 m ^143 W5R| 41335, 


l = g(/ 2 +b 2 ) 

,.MH=^-x^(/2 + b2) 

31, MH=S|^-(12+b2) 


O 1 * 

35itfem^ : m C 3 ai^ift^ ^3 M/43i«i^b 1^3 
3l31C3I43 43m ^3 3^ I 4313 m HJWwwlPi'Bira 

TOU 313HI f^35C3C^(7^l 43^13 435fB«tI313f^3 Wm 
0!i 1 5 TC33 3^3 ^fg 3?f3 4t C3t5 >pt3C35 C^o 3131 4W ^C3 C3FH35F1 T ^ 3^ i 44TC3 

%13:^C3C35 31431 MH = M^(,2 +b 2) 4 3ft353« /,b 'O T-43 3R 3%3 MH 
'3131^3 3?31 313 l 




<*n?n tClw^wM 5ITW q V «W ^ ^ F m 5fF5 ^ 

Vi, ^ c * 1 ’JH, B = ~ ^ *tf%%[ 51^ <3 C&IWWWM Tjqj^ c^tef 90°^T5J5 

0 B = — L— 

qv sin 0 

^T, F = qv B sin 0 

Ob%* Vi : F = qv x B, F 43 fe $3 fim ^3J*pn§t I 

O^W-tfo. 43*f& C5fa3* C*U3 15T^*rc$ fa ^£3R? 

: 4T*1T> Cbh<P C*G33 , *fR 15 T : 43*f& CFtW CWI?f 15 T ^ptpj C3. ^ 
W3I IC ^3R 1 msr 1 C3F t CTO ^ C*Rll5 £ 

**BT15N i 

O ^ ^2J fa^5 ^?R I 

^$3 : fiRS Wjct C^TRI *rf33l% ^ ?jqj R^j v5f?* 
£R1%5 \ W 43 ^M*fTt*f OTCT face's tblw TO<! ^TR (i) 

^l^lRxp (ii) ^>f^s '£f3T£33 ^l^lRxp (iii) 2 r^J 3 Tjqjfaj <£f faj3 

?raq*nfa35 v£ro (iv) *ifa«i$)« 'frrfi <3 43 ^qjfas ^5 Jf fag^ prtc^j ?prF^ 

c^lWn -Hfe/i-s ^wynfes | 

o «W-c*. ^ csKfost (fas^r) >e ^ fen fa? 

^ C5fc^f <3 tSRn : C^3J <3 ^ §^13 <^R3 C3 && 

^3 f^5? I ^ 4fen^3^fell3E ? T | 


*jf5 A SO 

0 £f#~£0. Tpj $*t3 'Si'fa <lPRHI i = m x B £jfa*tRR I 

%$4 : ^olv^wli) ^5 3^3%3 CTOJ 5^3 3lf*RMt : Wsl 3#, PQRS 435f& ’sgj ^IT ftopPbl 

r#t i 4fc ^ <£fc*s c*r B4 i >mj fror i - p ffen c r ^ 

^jjp2j Rw> 43tfas l <r^R PQ<3 RS 31^3 =s a, ^T B ^ I 

QRN8SP b, i£BH B-^^ ®W ^IR? I 

|Q SR^F <R = I a x B 

= I aB sin0 
= I aB sinO° = 0 

jg^Tt$ ^®T = I a x B 

= I aB sin0 
= I aB sin 180° = 0 

xxx 



xxx 

' A SP ^ 5J^ ^s\ - p x 

Pj = lb x B = IbBsinOn 
’ F i = IbB sin90° = FbB 
^ QR ^®<1iiaj^^ = p 2 
- lb x B = IbBsinGn 
F j =» IbB sin 90° = IbB 

r '\* P a 5IR >TSIR 1 f^P ft<#5 | 

^ ^ ^ ^jt ^5^ <^ c<f> V(4|t^ (^t| ^5^ I 

^tipj 5T5RS ^t r = ‘tt'Tsi '5JR x %"*j<) *1l^sl 
= IbBa 
= I(ab) B 

= l A B; A = = ab 





fa^£R fa'BSR >Q £f^F ^(2- 


4p tftr 


^A 


o fiW-^8. nWWHlfa&t* fa? W <3 fa fa? 

$53 : « u i »Tfe i tH i W?ra : ct 303 31501 ^feareraa $4l^1s * 4I33H ^ 

33 vSO 4H3'i>IMlf3l>t3 3C3 I 

5j3FRlC®*t ; 4JM'»l(.Hlftl5l3 54 s 5$ CSf®)? 5C3 40 i 331 ; i. ■'1)i s i'»IWlf»iuig ^ 
3. 53f<# 4JM«lWlffi>13 l 

5. b3frV? 4J13'blMlf5$l3 : CT 3ji*i'oltilt»iT>IW &0 431351 ^ 43^13 40 43^ ^fs^j 
f^g 3]^5 \5tre 53^0 4 iH'a|H l fi 5l3 3t3 I «IJI*Jlfi>* 4JMSIMlf3Bl3, Ujl3t5f% 


^ ’v* ’ " • ” «'* * 

3, 4 ) l 33>IH l flP l3 : C3 4JM*IWl1vBO ^ ^ 3IC3S 43?. ?U3> f?g 

3tC35 \so 53 3JH'olHl(v'5l3 313 I 1® «ll30>ih«jM 4 jl 3 »liilf*fi>l 3 43fi! 
MfG^t 'liW'UlHlftifa i 

$53 : $OCSt$ 4 ) l 3^0 l Pfl? l t:3 5 4^3 : f9%S g|31C53 313 ^ 4313*13 130*4 C3TO1 
l>iH«rt.$3 33l54lfc>35 3 ^ 40* 'GiHoshJ ’llM'sIc/ilf^H 43153 I 



<bCT3 ^5 3 )W^> I H ff ^ r? 43*$ =j5l3*13 3*TCfr3 OR (F) 43 %3i3 3131 ’ 

^Qv«, vspsn? *513 *5501 40 l fQ^t ’SO? ^SJfg '5 |^rs 4$1S3 P 43 $43 4** ? n 
# 3$^ $ B, 'Q Bj-43 30 ^ 30 l *313 *SF?01 3511&3 <3F3fi>'a ^W? 


®jqfS|f33TW3 *3535 (P^J 31401 40 I *Jb*fE 43*$ 4^$33> <303 (SJ $43 ’53CS 
^3 | <353$ 0°-90° 150 513$ ^340 13S5: 305 1 <?53$3 0°-0° C33T 43?, 90°-90° 
^p(l 43"03 3VWO «||^ | 3jb3>fD (M ^ 3 $33 C3 C3*R4 5||3R>n» 5C3 fe4t.3>3 
£gs|45 \a\s 5f3 I 5(33 3£$ 4(3513 <K3 f3WC43 41& Pi'yi'sO C3313 9H) 44M3 Pcb 
jfftfi J l i J'O c 1 3^3 3^TIOI 30 s I 


5^05 3TW50Tl3$13 5 
151 


J3WI 31^33 t^Tfl 


5*ip^ 4Jl«T&IWlft1>13 

34^1 4113401^13 

"^TgO 433^0113803 f|3 40 1 

p3 4)M«IWlftt>lM f9^t 43P 40 1 

W5?3 ’IlMolWlfittofl F* *13151 55 43P SO 1 

^3* 4)I4«1WI PllJlW? 535 % 40 | 

ujHC'5r*u 

t®# ^35 'DWolW^M l 

1$ 4I3I3RSH3 4)h»lwlR'5l3 I 


?53 : 5 >tC3^1 ?3>jiR)3> 303 W f^O 30 $^ 3T313 f3^Ts Sl^lRs 3 fS 3t 30^513 

303 3R3 33T3301 13S303 C3 C313 30; ^50 31^ 3t fog 33 3!3 I 43 

3C3 ^ 2(303 ^353 55R3 311^3 33T ^JI3 ^53 55(«| »HM«IWl(4)13lC33 33T fa? 

«J3lfes 33 I 

0 ^ 3Pf3T3 353t 33 <3R? 

?53: 31$ 3)3313 33T3 3333 : ^C3^t ?3^fS3 33 (C333 3)l«T®IC'ilPl'iJ|3) 43 

TO fe3 C3f»t 3f33T3 f?f 5, £1313 ^M3t 3531 3C3 W 3C3 4$ 3#Jf3 31 38 3CS 
30 1 4$f3J 43i3 330 3^1 35313 43 31W 33M3M 3330 43*$ 4931W3 C3I3 

5^30 43$ fog 33^353133 I 43 ^3^1 331^ g®IPll3S^3C3 313 1^151303 
3? '3R'*1 3)1*1«IWlfil'503 C«^3 5 40 3tt*l 3U$3 CSS3 fe? £13#S O I 3IC$3 

313 33 353 55313 43 C®S3 1*0 C3f*t 3f33I c l f3*p«. £J3lf5$ 53 43^ ^ ’lf33t c t f3^«. 
ipSIWlftLlW? 33J fe £!3lf5>5 53 I 30 3JWSO[fi$(3 31^3 5T5 030 3W1 *113 I 

® ’^ 9 1£|3IC53 30 , 1jl*l'sl(.»(ll3l>lc33 4315 'fl 3lC$3 43IC53 3*43? £)1sAl 3*3*3 I 

^3 : 3TI 3^ l H l f3l? l C33 4315 5 3TC$3 431153 30 ^3 431C53 3"T^ : 
^.j*tIt35|Wl(3l3lW3 C313 G 43 30 A 5 B f3=*0 33T33H 3330 s 3IC33 C313 31$ 


^|y ^ L>| v5 D2"^-^ "lln ^IV.’T I w,Y«v m HW" ^ < I Wt 1 ,w vj ^ r\ ^ ■ ' ' ’ ” — ^ " ' ' 

P 43 $43 3F51SO 3301 30 43^ 4$ 4^$ ®33 403 WtftO 35C® W 5 ^ ‘ ■ C3N 3531 5C30 l 3^3 ^3 4315 1 4C3 A 13=50 I 5 4 31313 13S5* 50 3413K3 

^c^tru V | ^ - . w ^ 


4 $TS 3 p 43 $43 435 $ ^51<P13 03 S,40 313 31501 SOISFOO ^9^5 
4fii3H 1^3 3531 53 I 41503$ 4 l Jfl0 3*313 ^31 43 1*0 fi'ilU ^ (L) 3HR 3 T ' ; 

fQ% 05^3 435$ ^03 1031 ^ 4-d^O ’fOra 3T31 A 3301 *40 
C3R3j *541 ^513 f<5% C3*C5 4^$ 43W (N-S) 433SO '4$301 40 C3 *'' 

55C3 <430 5PO 40 I 4301$3 TO 13=50 43 30 3300 - ' 


,!I1? r«OifSrei?i >g >i|c-G-?q 331 fa3 43ll5S 5W l 

l = Ig + I, 

^ li 13=53 fe3 34140 V A 5 V B 50 5503 ^3 4C314 30 41331 41^, 
(TO, V a -V b = I g G 
'^ > 1H$3 (TO, V A -V B = IgS 



-3t<p*m‘3T f^MPT Jfpmn f^sap? <e <*<* 


<H<b #f%£P? ^TT*fBH ftiuM G 


’tier, 


«fl*A 


>45 ^htoh? '5»ht ww <htoi ?r? 

4S=IsG 


h G 

*4’* 

Son 1 cnw ^cn, 

* Ig _ G + S 

~ ig - §_ 

„ 1 _G+S 
I g Si " *8 

S 


% h=-, 


I ... 


(i) 


8 ~ G + S 
^’RilC?, Is=^|g -.- 
(i) •?5t?>? c t oic? 5 <nrot ?ra 



(ii) 


I - G + ^ i 
1 - s *S 


.(iii) 


/rrWKm 1 _ InS 

^' ,aWa ’ R + S 
*1, R + S = nS 

« ,S(n-l) = R 
R 

•• SS TT= T 

^<TOf#lTO???to<ilt«l JL. C?T? TON ?TO9 n ©«T *#sn*f ^ \ 

q col*Cftu>ls f%? 

S3? : C5peifv5t<] CT ?ca? J TRIwi ?^l? a wish ^ #=5? ^?Fm #»? *ft#sj Trap# 
.-3# toc? 5 < # 5 n -? t ?ro hr \siro osi»G(vii;ra ^ | 

fa : * *R3 to# s?r§# <tjw»iwiftBi? to? 5 i %*«f f^fera^jfo^ 

r SW? TOlTOIlM TO# ^5 ?) ?#T JflTORl TO? 5 I C®1# TOC?s tjpl ?#t TO# 

,?cto$<i? W 5 i f< 3 % to? e# toto? to# ®»&iiic*ra c?i? tohcr to ? 5 i 

o iiff-'M. i<i g c$t*6fj|Bic?? tjwt *n#sj fsrjp , 

S3? : ’atJlRBls G (5|*5fl)B|C?? <fl#5J ; 


(iii) ?5l?>?H (TIC? 5 C?T?H TO C?, ’ijM'olwlfaBlw? 2JTOl g -jt.S fen c*t TOW ?^T? 

^I5JTO I < 1tTOlTOlva^J (R 5 TOfo^?TO 5 5l?tTO#3'0 < t*?C*1l 
Osmw.TOlftBT?# 5 ? 

■®TO : «l*lPlt»l« : C? TOR TOIWJ ^5%gfTO TOP# TOHTO TOSC? 5 <lf??1? ?*fl 
TO '*lc"? ^jlftiBl? ?c*l I TO? 1 ?'^*# TO 1 ? CSR TOTOS TOC® TO l 

it^r : <4 ?ca to# wfo^t 'UM'oIchiPiBi? to? 5 i ^s%t frof’t frfoi? 

f O^t TO 5 !? TOCTOC1 TO# 5JB^ Rt ?#1 TOTTC31 TO7P l 3jb?# TOHTO I 

^tPRsiBi OT3? ®*RR ^(TO5 <1tC?t l TO?) TOITOPt TOTO5 TO^fB TOPTC^ 

«t»i stPtTWt sttW l 

O SW-W. TO*fB TOPlBTCTO •‘HJJt n «*t TOPS CT VlWfl RKTO TOPS ^ 
Rtf*Pil*1l #<# TOR | 

: >- < F^fB TOfifBR (71 < lfTO e t 2JTO *#TOt TOPS ,p fTC?f <1191 ^ 1 1 

TOB? <#'<V^H TO3 4$ <H9t TOt TO l TOt TO 5 , TO# TOf#lCTO '4>I<TO C3T*1 K ^ I 
dB 5i#PB I SJTO TOIC® <ncg i >4 To? TOTOJ l-TO n 0*1 nl TOR7M o#«1^ 3 I 

'SHi 'hiw s cntn i 

TO#? ^ ^IW, 

'snrotBf#, i g =Jfg 


*n^? s i?f?TO 


c^i*5Pi'Giwn <p n i ^FT 

). TO®I 

cn mm <^l<j 

<#sn^ <j5st 

^n \5tcn5 nc 5 ! i 

c? ?C3? TOlCHi ?^t? c? C?SM 
^ f?^5? ^I?!? 5 !? f?^? ofH^roj? 
<lf?ro TOP# C«# TOC? 5 <#3H? 

l~^ 


TOI ?f? C5t#lf#1??W 1 

^ TOC?? *#^1 

TO#Bl? 79C?I? f?f»ft TO# 

CoHBftl? ®TO?T? f?ftt B=T^9^t 

■— 

59^9^1 <fJW'»IWl|i|B|? i 

<HPf»ICH#B|? 1 

°- ’RTIIC'I? #TOI 

C? ?\A? f?<# 

TO TO#B|?C4 ?#1? TO? 

C#? TOTOCH 3$5 TOPS TO i 

?^? c? ^ f?=5? #o? *n#sj 
ft e f? TO C'ol^BfilBlHC? 5 

R*5^ ^ffw ^rosnfcT ^<icn 

riEnSr Rvrs-. 

.. s ^ 

^ <^?co ^n i 


^ I*H»W G c^milPiBU.?? TOI TOTOSI t? 5 ? 

: Pj^Bl? ^ c®i#iftBrora toi ’n# 5 ! : c to#^Bk?? to^icti ?^l? ct c?tot 

'-Cirojj C ^ R C®1# TOTO 5 <#WT<1 TO1 TO I TO? C« l # | (vBn?? 

o 5h* C#fl v£ ^ feicnjn ofe^, npnnfH 4 spui^ ^=fn ^n i 

i m#firBT? t%? 

^ TOTOI C?T? #«? <H# 5 J g 'Sfe^ TOR ^<11 TO 

^ i o ^ 1 ' sn ^BTO c?i?, f?ro « ^srar^ ^jt<ira toj c^t 

' Arr *P«*t ^ ^ ( 0hrns meter). TOI#f#T? (Volt meter) G TOfTOt? f#T? 
P meter) TO TORCH ->llS\o i TORI 4B Avometer TOW <#^5 | 



'Q 

Acid, Base & Salt 


ivllabus — Acid, Base and Salt : Acid-base concepts; charactenstics of acids and basts, 
lid-base indicators; uses of acids and bases in daily life and caution h handling than, 
ocial effects of misuse of acids; reason for acidity in stomach and selection o u rig x I 
bod; pH; measurement and importance of pH of substances; salts; characteristics o 
a/ts; necessity of salt in daily life; uses of salts in agriculture and industries. 

I 'Q 

• jjtijSH 

Acid-base concepts, characteristics of acids and 
I bases, acid-base indicators^^^^^^^ 

I 

: cm (H + ) p h ** ' pH ** ^ 

5^533®4^33i^C3 3353 33ri^.Wt^^^^ H ^’' 

Tm 43® 31 TO I C333 : 3HifrSi»* 43$ (HjSO^; 4^1$ (HC K 

45 © 3 s 43 $ (HNOa) ft i 

o am-*. '■’pra «' ft? ’***' *** w ^ 5nWI ' . 

; 3 i $3 31 1 ft*? ^5 ^ 1 ^ . 

$ 1 (MC 35 3t3 TO l TOS3 ^ 1 NaOH, KOH t at. ^ 

nh 4 oh «n ^ *1* I m ™ 1 

[ai(OH> 3 ] ft*? <# 3 $ 5^5 ^ ^ i ^ ^ *J c j- 

^T 5 i«R 43 *n 331 313 C 3 , 3^3 to to* 3 C 3 « 3^*1 ■’fW* ^ 1 OJ ''" 

> 435 ® TO 3 S { 3*3 to 33 1 


0 mPic.®* >431 ’'FRTC-M 31313*1 M^lfcroWI fofo? 

533 ; nj$ual«p|(ii<p ^Pio^s m«l 2 JI 3 >i«p«i <nPiv &5 4 l(.^lc*icG'Si 3 TC 3 fgQwit 35 ^g gsj^fj 

<s jfsran?® 5 ffl 7 i $*.33 to 1 

Q£Ch + 2 HQ — > CaCl 2 +H 2 0 g-CC^T 

?ra( ^Q^R'a 43 t ®3 4 q 4 <p 3 TO {5^13 cOj ct«ihi 3 353$? 313575 53 1 
0Q (Jirsi « 43 t®? f 3 fen 3 pnfeum 13513$$ 333, *nft <a cOj 3 jt 3 iSvig 33 1 
UaHCOj + HQ — > NaCl +H 2 0 + 002 ? 

& trat « ftfaRira ^tiR?ra i v# ' A i ^ i taH 

<tjpr ^ "MW ®rt, uJ^$c*w ia^ ^3 fej?i 9 n? »r^ cff?n xira *m 
« f*I "pt ^ 1 ^tiSlC'SH ^ 'SRT ’IJPT 5 J 3 ^J 5 H ^ l 

Zn + 2 HC 1 ZnQ 2 + H 2 t 

5j^aiU'iR+ aftt®? Jtwi 5 ira >i<w qi^f ’iiw (gGmi ^3 ^csiilteH ’ijpr §^*13 <ra 1 
CaO f H 2 0 Ca(OH>2 + W 1 
(*i' 5 »)M < fMc'Srg ?“ ’llggvM *Ttr 
-w't^n <nRc® sfw ^jMl>ii)iii H 2 S 0 4 >ira 

^jN 5 rjr *ihw 5 <3 TO 1 Wi Ca(OH>2 <53 •ifelH TO* 

:i 3 t Wr 5 ^ CaCOH)^ H 2 S 0 4 -<a 3 5 fTC 3 | RI 2 miI TO CTOi \ 5 ^ fsfifclpi ^g 

53 31 1 


5 Ca(OH ) 2 + H 2 S 0 4 

viiPivis 


CaS0 4 + 2H 2 0 

»n*i ’tiR 

^ 5C®n arg# *m I ^SRt 9 ! TO3T 3?TC5 *flf? W? « 

(^ ^51) -^n 5(33 I 

■-TOafisi 1*1335 'a f^f3F?im s^ef c?^a| c^a?n ^jt?p : 

laPre »i 3 «t 

' NaOH + HQ -> NaCl + 

_ KOH + HNO, -> KNO 3 + 

U 2NH,OH + H2S0 4 -4 (NHt)2S0 4 + 

M^a(OH) 2 + 2 H3P0 4 Ca 3 (P0 4 )2 + i2 w 

' <l ^naj CT TO 35 -3 431753 fifcllW? 333 53 ^51 33 I WJ I 3 & 3 I 3 3 I 3 JW '3 

^*1^3531 313 I CT33- 31^ C3 43C53 TOI I5fel3 333 5^ 53 I 
Mg + 2HC1 — ► MgQ 2 + H 2 

Zn + HjSQ, ^ ZnS0 4 + H 2 

+ 2HQ ^ NaQ + H 2 

3IW (31 >435® c^ef) 4%c®g RQs31 3®C3>3 333 ^,3^ 3531 313 I 
■NajCO, + 2HQ 2NaCl + H 2 0 + COj 


*nR 

h 2 o 

h 2 o 

h 2 o 

3 H 2 0 



Iro Rf>|i47 R'aa|»i >0 »fffj t 

O «W-8. « ^7 45re f%? 

^5? : f%| 4(7® (tp*!? T^t? 2®? 4f7i57^ tiItt® <j7hjl7«iC7 to i let's 71 ^ 

'sttpto'siw toilers s? woc®n 4f7c®? tpj «ti^5 xsra tt«m gftt^ i C'SH ts^ 
(H + )2®f?7 s E7 7ii 4? 4f7(b7^w ^ -stT® tti ?? i wsira, 7f^ 4f7(S7^ Tito 
’JEl^ tollers ^ra Id^tsalC'SM tjrr (H + ) ftsf? 7*t? l Tpfle, TTS'OCTl 4f7ff57 ^Sfcj qjpg 
'ST? TTCtTl^ Rwllers ^5 i 4^ lilPl'bT^RCT* “lR)>*l|®i) 4l7vi> 771 | 


®7T7?7 : 


*l%*tl#4f7(S 

4f7®7> 4fTO (CH3COOH) 

7P#Si?7 4f7« (H2S0 4 ) 

*{$&<* ^PT5 

7lt®7 4f7® (NHOj) 

tst^PTs 4f75 (HOOC-COOH) 

7&QHCjH 9* 4f75 (HQ) 


^5t7 f%| v£jf5pB CT5R- *Wl4lR<b >#T5 (H^Q,), 71 2Sr? 4175 71 ^C==T'Q >j#7 4>T5 i 

o 33-4. ft? <3irwitHi ttrt i 

®'3' a * , SS- I 7*l<is> Rc'i*I*p j i^ (Acid-Base Indicators) : '5 ®-h»|«j<j> T>I?(5*Ic/k Tsg J 
^pTTST-f?^ ft^racT? etTJ 7#77 CTht 717*17 7*71 7? I 477 C?M ssffol 717ICT 47* 7777 I 
7^ (5 t 7T7 47; 7#7 717TC7 7RJ 77717 ?=! C77T? i 4 77*7 c?MC?s SJ777 7f Tjg-TO? 1 
Rfrl* 771 5? I C777, ffcl$7 '3RS!9, ItBtPI, C*R7^mPR (Phenolphthalein) $5# ] 
*c c ii ^is ^ra? 5 to-t* i 

sTfiTC* 77*7 RcHi? 1 47^ : pH 4 7*f 7l77VaH 7SE7 71 I Slfe® tofffrM 47w I 
^57!7#5 pH %T!7T ^TC5, C7T1E7 3fT7?7 7C=i7 3Rfe|«t <FNprfS I pH 43 717 4 I 

CSfW 7R *77 iRT^Rs Tjgsflai 'Sjjfol i<ra; pH 47 7T7 4 %n7T C7C3 5 C#t *77 I 

otpra 7#7 7®f C^P«fRl i fTt^r*!?* 71717J pH tolT3 7^ 7t37&T 7^77 I ®1? 7777 ft® I 

^-w ^itt? EftS-icw? srj 477 435® ^fif& to n?* Mr trt sjbjisr, ti? ^ I 

tRmsms pH 7R3M3 7WJ ^ 'SftajTM? ^TJiST f^5? pH srafya 5? i 'SR 3«n3 I 
<5*17 UfttS'lM? ^STPSI f^CS C? ^J, ^t >Jf tJftS'TTR? ^ I 

C^R < TO 1 *fc<F f^CTC? *tJ<J^l-sJ ^?TI? -SJiJR *t^55 ^5?^ : 

ftciric<w ?<f 'srrft 'Q ®3^5i ^ c® i<ra;. sifto sjrapi « ^ift?i tmct? ^|1 

3(WJ <1T#J SlPPC® ^c? 1 13?T ^<#^5 5Jt«fsT 3WCbC? «PT ^?T I 
*. ?<f ^ *iR«Rk> 5^5 ^ i h+ 'siwra c? wnara 3it?j 1 

'51? 1?3I? 751 7C? I 

o. ct f?t3F?n? cto fRTT*ras ?mi? ?rai 7c?. ^»ra ‘g r ^ahw? f^® I 

?*f S^Oi ?C? I 


M ■SICiP^ra'R RPiliPT f<H33H <3 bri 

TPTOf^ra 5 c?fi'BjOt.*1l f?s f%? >oilc c ili>*3l i 
RTW (?Qj*?l? RbjW ??. "if^R ; 3f®cj 'roras «1M Piu^tM ?5pTC®ra 
%T ?*E? I 1%^ fetf*l?5 isn^, ?T?t *l31’fWI« ?^=T 

jjsjs — f^tl? 5 ! 'SIC?®, I^nt 5 ! C?®, ClH'lifWpH), ’®T!7t?'3 ?; *lf?<l^H ?SC? I (S1?5T-i i a 
“fl ??R? ?® ^d??^? <pc? 'SJ OT^IWl %®ll I 


: ■*t»iti < t 4 <3 ^fen? *k°i ?; 'if??^? 


'^#?7 5 


^WC<p^ 


m 

%T 

■^7^7 7(17® 

w 


^§7^C75 

^IFf 

W 



CTlTlf 5 ! 

«j(p|p55^%?I ^13^ ^*1 

77 ^ 71 ( 7^5 

(OH~) ^‘GJ 1 


NaOH -> Na + + OH- 

KOH K + + OH- 

NH,OH -> NHi + OH- 

'?i?I?i tfiPiW'S! 3?C®t ftfarai <PC? 517®! <pc? i ‘ S M?< 1 'Q inp!* < 1?P° e l? f?®lfte?ff ’Rl^f 
iW;TORIT ?>W i^C? 5 ^ST < 1?C? > Rli? "^W *Ptl^ ®T?®T <3 ®flf? 2^51? I 

0 fifij-<1. 43T5, ig ^nst? RvSaT 1%^? | ?T^1S^TW?^? 

=H : i£|f3rs (Acid) : ?f^ C^IHI CTto? ifl? 5 ?t ifl? 5 ^?? 5 2lfe^l' 9 t%? Tl^lsn^R 
?ic^> lira; >i? ■sif%^t < i%? ^tstt 5 ?t <it?T^5Tc? wiwi ?i^ ?r *n^? 

^ fe?T%1 C?5TTR1 C^Tft^ 7t?t ^TTslPRs ?I filfe^TS ?RJT ?T? <4??. ?T 

'3Mf.<?m 3ftjs| f^ran «p(,'Si ei<H 'Q vjilH <t>M, '4IC‘f | ^sg liipiis <q(.«i | 

(Base) : RWT?®!^ <TJ? ^c^lstra'sw ^l?? 5 (Base) ?P1 1 

^ (Alkali) : 7? 43R ’T? ^1? 715? I 

jP" (Aquaregia) : 4?> chW ®tl? 71?®^ 4f7® *3 wN ®1I5 'MplWfl 

5(I ?^ %=f7® grans (Aquaregia) 715? I ^|g (7TC HN0 3 + *11? 3HC1) 

0 *flf^ lipp® ^5?^) 35^1^5 7JNJT TRTR I 

• df5%? 'STSTR "ai^lw (71 77 'S 1 ^ 71 'SI?H 'SI7?TC«15T C2jf67 Wl'ol 3 C2lf57 -Jlil'«l 
7nera®t T^tra, 'sTW?r75 C7l7 7T 7nmnBl77> (amphoteric) 7T 

(amphiproUc) 771 ^7 l 477 TTTd? 7171 H 2 0, I ICOj . IISO^ 

i C777 (h 2 0) sirrwifoiftTs (a®7 th 75c? ^ ?n:7 47 ; hci ctct? 

7?ra 7777 7^7 7?ra I ^ H 2 0 71 3smp7C211®7s 771< I 


nh 3 + 

h 2 o <=* 

NHJ 

+ 

OH- 

^177* 

' SIS 

'stnon^fara 



Hc;i + 

h 2 o 

h 2 o+ 

-f 

ci- 

'SR3 


^fessrfMra 




I 









V5 «1W33 V 3 (3f>M3 >n*fRH 'Q *ffg A 

o sW-t>. '3rf^i4 5 i® ;j pjE53 'Sl3 i *i 3 jnh ^3 i 

$<33 : C5i§t3 *1331^3 Wff 8tl343;,3Jl 3® C3f*t <ft 43C53 >31^41 ®® C3f*t ( 

+7 + 6+5 +4 

C333- HC10 4 > H 2 S0 4 >HN0 3 > H 2 S0 3 1 f&5U3 3 T *110* l 

4353^153 3WJHF 43 K, = 35x10-4^25^51^ K a = 9.1 X 10-*; HIO, >33 Ka = 
1.7 x 10-1, CH 3 COOH ^ Ka = 1 .76 x lO* l 4 33^ 313 5C® 4t33 >#3 MBMI *lM5t 313 1 

O 5fltf-}o. PlilfaR® *|iil(.4fl 3WT C-^t-ifD 43t® 313?, C«pH(l> -*14*, ^Tt^jf 7RF3 1 
Hcl, H2SO4, NaOH, NH0 3 Ca(OH)2 MgtOH)^ CaO, CH 3 COOH, KOH Wi , 
$33 : 5C133 faRHJI 5131, ®1I31 43063 31W C333 *Rlcfa RRmI 3*3113 *13*1 <3 
®15M C3$ *13$ «M1? 3PI33S 5^3 1 CJJ3H : 

NaOH + HCl-> Nad + H z O 
43® *11)3 

3N1C3, NaOH ' s re»tj^ 1 ?t33 5 5C3 l 

®J13I3, iStHt iH3C«M 3103 C3*13 *I310& f3fZRJl 3*311*1 33*t 'Q *# $^*13 5E3, ®15t*l C3$ 
*13$fi> '3l3 ,, tjt 43® I C333 : 


NaOH + HCl-» NaQ + H z O 

^133* «13*1 *llf3 

3W1PT Hd 313*Tf5 43vs | 43® <3 ^130^3 3*31 313 I 

$ v tw S(.sr3J *13$ ©C*ll3 3WJ 4'1'S, whU ^R3® ®t ®II*1N <k 3 OT3lwl 53 1 


diPrs 


HQ 

NaOH 

H2SO4 

Mg(OH)2 

hno 3 

Ca(OH) 2 

CH^COOH 

CaO 

H-COOH 

KOH 


O 2W->1. *353^1 «(a « 'Bjspft ’*133* $*? 

$33 : ^3#t 'STS ® 3*13*5 : (7RP3 *5® C3C3* 3J3*fi» <21153 ^■opjRR^Rl 333 <$ 

X3C3KI 53, ®IW> C3 '3W3 ' 333 '®! 3*l3<5 331 33 l C3303 ’*F1313P3 3tE3 'il<p|5 Cfli^ 
3?C3I0*f3 *K°1 CT ®im3 33, ®I(.*P C3 1 3*13C3*3 '3|*(3^t *312? 331 33 I 
j ^[3ft ' sjh-’^3335 333 ^ 

HC1 (aq) + H 2° (1) V ^ H 3° + (aq) + C,_ (aq) 

t '3153’ft yl3 t 

*2WTC3 43® (HCl)-<43 3153ft 3333* 5C31 (3*131$® 3333 (Cl") >fl3t ^ 


^ ^ -2JC*FR3*R f3^T>iJ3 >11313*1 f3'S4H 'Q b-o 

31 ^3133 1%? 

01 ; ?l?lS*H 31 ^3133 : i33sfi> f3^l ^(13^33 C33C31 *#^1^3 531*13 31C3 SJ313 
^jefsj fifoul 3f&C3 5131*1 53C*I3 ^p3 ^nf®3 I3*fe33 313TC3 9 (ft3 i 1^3 53C*t C^1C31 
4^5533 313313 f^fera 33 iR>C<I> SRu3*H 31 '5^3133 3®I1 53 I 
0 4lS-iO. ^ « ^13C33l CUftfrsm *3lt*1lt>3l ?RF3 I 

: ^5is « ’V13C3S3 : 33C$5-«11$ft 3^53IC3 CSJT&3 5R1C33 513*351 '3‘j3 I W 

31C3 I C333- 

>. 3H*lf33 C3^t3 3ra : HC1, HBr, HI, HNO3, HQOj, HC10 4 , F^SO^ H 2 S, 

h 2 co3, h 2 o, h 3 po4, ch 3 cooh tsrfo i 

^ ««HI3l33sc3^3 3ia: HS0 4 ,HC0“ rf, HP02-,HS~t®Hf3 I 

«. 33^13^3 oft* 3ia : h 3 0* , NHJ CH 3 COOH 2 

6SffB35J50 1 13 5f3*F51 'aiyilw ^13^ 3^5 Rtart'S* ^ 5P® 31C3 l C333- 

j, 33*tR *?* C3^t3 ’*H34 : NHa, H 2 0,CH 3 C00H 
^ 301313^3* C3% SRS : OH“, S 2- , CO^-,0-, Br, NO5 ^5Jlf3 l 
1P53TO33 ?3f i l$J : 53C^TO3 3^ ^3ll C3 33 331^ ^ 3^ 53, ®H I 3C5(33 I 3 ^5 
si^Iltfl CT0C3I ^ (C333 HQ) t%?53C$C<53 ^3ltJ3l§l CR335 *131^ 1W %3C3 fc%5 
JW« ^JT3C#313 ^IT53lft C30M ^133> 33; C333 NH^ H 2 0'2f»fe I ^UI3«tf33l3 3^53!C3 
1:35 (5P1C3 *11(33 ^F1 ^*1(351^ I (%? 53C$® 3^53113 C3W (3f^ 513PF3 $133 C3$ | 

«H'ojR«p 4^5 \3 ^ cq^ 

^Pifvblo*! ^I<l c f 'Q 4^ R^lt>*1 

Uses of acids and bases in daily life and caution in 
I handling them, social effects of misuse of acids, Reason 
| for acidity in stomach and selection of th e right food. 

^WC9113 33C33 4%C53 $*lfi5f%Wlt3 313 t»Tfl I 


__^W3 3T3 

$*lf^5 43® 

__^ga,wn, <?q 

31^©^«#r® 

(?6w 

§13§#^ >#1® 


3T5lfsi3i 3rf5l® 

31 


L%N13 


L '5l33fl 

3PT<«f33< 43® 

|_^R*13, 333133 




■sj crr ?^ ftfft-ro (rmr o 


b-8 gtCRH?*H ftfftTO RNBR R'aaH 'Q ■3*^ ^_A 

O sfij-><i. R®lftR #ftOT aftc®? ?J?$;t? o R?TO®r®OTT I 
^55 : c? i *i® i r fRjsi ^Biot sjS’Q Rt? cr»w a? TO't 5 .c=ii crr®i o ^ 
91H3S fgfl jfa (Histamine) TOR TOR i ®$ aR* CTO1 ^PR ftRTOft TO c? 
w ijpro ^JT 3 ?, ®TC® sticks ftCTR? R C?fRl CR®t, CTSOTf aft® I aR £ ’TOCR<j 
3^tc®j RQrai rc? toror ftftm rc?; rot ^pr Rt? rcr r i 
'sihri rhr sira hr$ rr?®!® rot, crro, REftift $®jift RR? Ror? *t? croft, 
r cr i r icrir ri#s c?*rTO Rift tor)? i a5r ft aftioi? criwi Riost 'Rot? 
*nR? <|5?n? TOJ **I1>JIC.H< RRS^C® ftft? Rial? 4.ftcaai«plt?R aftt®? 
sjcjnro ?? i at rr? cwcr? ^ot 'TOioi? ? t t5TO ft R?i? $&ca t? 
(3!piR ftitTO ^R RCR 5%$3® c*fo% CT1®T (NaHCOj) I C?ft CRIBh^ RR? C^fCR 
rr^c® aftc®? *tfroM c?c® to 1 arofttft crtto r% to r?ot ac® rr 
CT l fg grs; ? i tRic^ l OT? ®iftf?R aftc®? rc? RGhii rc? 1 rot R? 5 ^^® Rftt*? to 
rot ^RF^sfsi 55 r 1 ®c?rft, c?ft° oti®to ftg a?sf? ^jf^ns 1 ft? hci rc??- 
*ift*iti% aft® rot aro toj Rfamt 55 1 
NaHCOj + HCI » Nad + H z O + CC^ 

(?i?(, rrr, Rtcro, otrr, rpot#), rhrr t®jift tot ??r rot rtci ihi <m?? ®? 
aft®, crscr am r w ? to r®ir Rcrotift 1 rtr? fti fti aft® rici, to cto 
^st? 1 ct^r- R>5if>i , i Pt ^1 aro^f^ af’fs 1 f^Bif^R ft "w ^latt ■ 
aRR.'ail»ll(.*T5) 1 *lftaJ a? 'al'slW «fll« C3Ft ^5 

^IR, Witt ^5# TO (?i aftv5 TO5R TO ^ TOt < 

aftf^s jaft$ (CH3COOH) 1 

fro Roto toto to crogft <n cro cro to ^ fR? 5jt, «w R ,!: 
CTORjft R ^ CTO ac® ftRTO qj|<pi^4 aft® ^>StW *1<l?l'i| RC5 I 


CTO, R CWTO (3 fo. CTO! TOTO TOJ I WtTO CTO C 3 ® 

R cro r r®»I^ ^jfro c®ic?t irito?tot 8 •< , rtlw?i : ' 
>5FIJ CTO? offtTOR TOTO Rft, TO ^ ®RTO *lf^»ll# aftw, CW' H' ' 
HNOv H 2 S0 4 1 TOR OTt? TO C% TORiTO TO R RTOlftC® ^ • 

(IPS) bM l WB TO R RftCR CT RfBlS R^TO TO TO R1E® TOJTRR^ft ^RR- 1 

>ilqppSfii<^ 1 

TFT^ 'SRI Wl ^Tt ^l*iW I ^ fe 3 ^ (7^mi 

^ ^rto^ ^n ^iiCTiPrfiPi (NH 4 NO 3 ) ^jiwiPUiw wi® [(NH 4 ). ■ 

O ^)HM lt ro r » RTO 5 ® [(NH,)3P04l, RR! TO TORTO aCTOC^ ^ TO ^ 

R?$R afts (HNO,), TO#®f?R aft® (H 2 SO 4 ) o rto#r aft® [H 3 (P0 4 )1 <-‘ a 




(JfR RCR, RWICTO TOjfSR #RTO RW 0®5R®®IW RtfeCR RIJ5RR TOR aft® I 
^ siproro #R?t aftt®^ ffro RRPft o toDto) i ®!3 f %5 f%| aft®, ftcro rci 
, 1 j^«n^ 4ft®R5* (CRH- HjSO^ HNOj, HCI) TORHCTO TO CRH TORR r^RTO, 
OJPJTCTO RHR olCRR% 0 ft®JR3R*f fttiTORSHO TO R*H RGJ l RRoR *lfte 
SJJR 3 C5ft^HR^RUOTO^RC5l aft® f®!R RTOTOl 

apgf^ RtR?5 RR3 RIR 50 ^ TO O % TOI TO 1 aR^olM RTO Rii<ft^ aftc®? 
R l -Hf.^ ®TO TO TOI TO l R®a3 aftc®? R?RC? RTRiH? TOR 1 ? 5C® ^C? I 

033 -ite- aftc®? RTOTOI?, Rl^f TOP ^ RRfttR R 5 T? RTCRTO ?TO l 
MJ . 43rc®? RTOT?TO, RlXHRRP o RRfro R5T? : RTRW? TOCR? ^ ®%a? 
«BH aft®CR R^C?? *lffel ic® CR? >wftCR CRH RRRR RTO? TOC 1 , TOjftC ? 5 CTOft 
3 ^ «JCRR% ?H I ?ftR RiFft aftc®? RRUR5I? R?C1 1 aft® 1 C® RR? Wl R^TO 
>## RRH TO 1 W! yHOC^ aft® l$i ?1 Rt ftf® RIRI? TO't RC? I a RI?CM 
iKjfgJSFH? RR ftTO ^ (RR RTOR5 Rtt), ®1R ftf® C5RR ftc? TO^ RHC® 
5 jg R, i£PjRr RHR CTO3 ®IW® n ? R*lO C?C 1 (H? I aR (7TR C»TC1, RR aft® 

^IPR PlRI? TO ®1tH? C#i? ®Ht Ft RCRTO lit R ’(*3 * 1 Ri3 CTO RCR, C? aft®- 
3H1OT? ? ! I?C c t RHR WTOTO o CTRf) ^t-SlCh? RlplWRI ?R TOI ROT I RITO CR1CR 
CRCR CTO? f?C*l? RC? , JTOJR a? ftlRI? TO1 aRfi> ' 9 lft?lC? HC51 RHC1 ^R l Rl? 
#IC-H3IC^ft?^RlRC^CTO51?TO5R^a?^Rg?CROHC5TOR?C®'5C? I 

4 ft® ^5OT RilR : aft® C1T51 aR^ R?IRR R*IR? i R?WI Rf) o fto ft^ 

aft® CR^I? RR^t?^ RT?H$ <?ICR ^C® RC? I aft® C? c?lc®, 
H RRftCR CRH RCR? ^t%R»H ?RC1, RHlftCR ftCRO Rift? R® OCR R5C® R?C1 R I 
RI RO i? H? R^?CR aft® Cfel®!? TO?TO? RR CRRtC® I RSRCRR? RHR 
•^HIRt RIC5, C?RH RC?Rfi> RIR^C® TOOT1 aRTO ®ICR Rit? HRH ROR RC? I 
4ft®-50lCRI fttRI? TO1 Rl ‘fR 5 ^ RRCTO TO R<ffc (HC*I? TOt aR R'^Rl% I 

RR^C ® aftfetrft RPH o HftR TOT ft^lH R®f® ^tc«ilHI TOH I 
^ 3 ? ; r to^c® aftf®fS? Rt?«t o h^r RR ft^tro : rr^Ic® tojwirtoto 
'RROi? r^kjicjmRr aftc®? ojcrsh ?? 1 Ri? criot Ri?c‘i ?ft a? aftc®? RR c?cs 
?!?, 4 ®|?^ I CR^ R1TO RR^t? aft!®fi> ?ft I RRft? RlTO RR^tC® aft(®!U? 

,, ^R c t C?C® CR?5 RC?, R? RR TO®*! R?Tf RR0?I I R1TO CTO? R% O ROT? TO 
^ Rft, ®1? R? H?t Rift 1 RtC®^ an? R% C?ft Ram R? R?OT R Rft cr 5 TO 

^ ®1 aftfei^ Tfi RC? I TOHJ Rift ftOT? RC? R, RfR R RiRf«ft R%Pft^o 
,£iftft|? R-^m I ®!Rl CR^t, C®^ o ®ft RrSft RTOO RR^%® aftftt^ 
Or? 1 *| I CT l ?R l? RT^ RftRSC?? ®R CRRR, Rg?, Rf?5 O TOHI Rftft? 
‘* 3 ftft T 5 TOI?, TOOT? — aoOTIO aftf®f? ?®t?? TO't I 


*n*rj to®io ^iwi f%$?sigw c?ra era® rat? i 43 rara ^ra ;. 
rtorcoi ra?!? ra raTOi, >ipp# soirorafro ^5) m <aPifei5 ^ *ma i 
? s rara®rara Njl<pu>fii«l | erfto JRJSpspfQ lilPlfifD-sl gggef TO® Rug I 

®raF^ ^n*ii Mr rat? ■^I'oIm «nPifef&3 to® era? 5 c?ro$ raro to? : 

•sw^r®, cw rawiijgj ?r ra%?? tow to, crtorj ®ifol?o- raroiw-stro ^ ^ v 

■‘1^5 R^RIW •SlTO ?>?to TO? TO^iORR TOR TO?f?®®It? ^ Rg TOTO-HTOr 
AW I 

f^r®, c? w foi raraggj raw cw fra§5i to ?f tot toi f^ ^ 
* nra 1 ^r? ^ -siro ?ro ra??t 4 rR>1u<j to® era® ?ra era® raf? i ^ ’lira? ge^ 
mm c#i? ®ro «iir# i e?ro- raRWi®, rara?, Pw, m, cR$Rra- 
rawra?ww, raraira, jSi, raj, ^pr#i t®nf? i ratrfra ? 5 to ?ff ran- fo-rfM 
c^?, c*fcn, f®5f?, raroraf®, ®ggsr, fra, gtgf? tort ^^5 3 ^ ^ ( 

^ra? ftg 1%{ rara rararara raw (raw- ®ir, ran m, fiH $&r), to?i 4Rf®fr g^ 
^irhj ?ro i g? wH? ra?rt 33 rara Tim, totor? >j? era? 5 *®!? ra?t rara, ran 5 ?, 
g?, 'imra '3 to ?ff?, to dPiRslu M ®?t® rat? 1 rara ?®cg? rara?, qpran 51 , 3 ^ 51 
raira to crago ®if®f 3 ®; «nf 5 iv 5 ?rara to 1 

o «w-ib-. rarofro® #?t? tocto ?j3ro? « ri??r®t toicrim i to?r i 

• ®MjR® ^? c "f ^t^CTO? ?J?TO9 « RT??R®T : ra?IW? iJT®rf ^4 §j)<jc? ’TOt®? 
^ 33 ? 3jw 1 frarer? toc®? rarow ^5 TRifMs 4m fog® 33 , to toito >#c? 

'^M-C’ffvSI TO | TO CTlraft ^®T <fulc«i C.nRlfD -1 (Meletlinl '3 

rafUfM (Apamin) 45ife?s ?JT? TOW ^Rt-C’n^3 ^9 TO1? 

^1443 TO ^fraa TO I 

f^st 4Ns?ic<i ?i CTrafl ra ^ra-c*nro to'I ^ra. 4M, ^ ftfin 

TO 5 ® ^UC? viHTO 5pR ?l C®It*R TO3I? TO^5 «frf? i iJHTO ^f5 raR 5P1T ^srarfr ' 1 
(Calamine), ?I ^fR5 4lc4lwti (ZnCO?) I C?l%t CTO ?TTO TO3 wIM ^351 
TO l 3$ 4 jNPh <3 C?f%t CTO TO! TO* i TO3R1 TO<3 5RI : 

^ ^WW : TO?i ®#st ;jg ^ | ;tfl 

^aPlfel^ra •Sf'lft® TO ?T9 « S-q-avsl frlstii 'TO! ?t? i nJCTOl ?^I ?J?^5 TO?> ^ 

(CaO), 5fJI4 *m (Ca(OH) 2 J I TO1J 4 TO® (CaCOj) ?R5t?TO^i 

<qhkiR?c'o fero TO?i%m ^fesBiit® ?ra ?r^® i $ro% ?i 5*9 4$ r ^ 
TOTO IrofRTO TOra ajc?lt^% gi TOfhl l ’IT'flgRl TO TOrai 5 ® TOIW? ^ 

^ 1 ^15 <n *ii5«jIu fro 31*1 wi <iRpfro> ran ri® 

vi H*ijf^rc*»» cssjft <3 *1l5vi)lc<j<i >jggs ^t dPi'scf TO! i TOI %®? TO c?t? 5 ? 1 


M f\ «RRTO*3T f?f%'^T J T ra*fRW R®R « fil 5 % br^ 

«(HI-?rrR <#(n? TOT? BRJ (?I TO TOR, ®TO TOR ?'»Jlft TO3J? TO ^9, 
sfl^i 1 dRH(4 TO?1 CT TOI® ®T®I? TOR TOTO ?#, ®t ?®f? TO TO 

^j^grai^s 'Q ®f? ?i ora cro 5 1 cro ?t tor ?i?to 

vsi ?®t? to to rafrorc ^itisrant® <b ®^?t c®?i cto* i 

?ra ?t >aftf®fi>? tow 'TO?! c? ®t toirItor ^rgrait® 

a anrgftMrR ^srarl® rw? to?® i 

TO?R®t : faWrW? ^SflTO 5 !’!® <lt?TO ?R1? TOTI >3?^ C?Pt ®1TO ^?R1W 

tor ran to, tot®? ^ wra ra? c?fs ^rsr^t to i to to Rft to^i 
5JPIP? TOT ’H? I >3f3r5 raR III'JC?? '"1%? TO, CTO^f ’TO? 5 *l5)W? ’?# 

^3 i^ , ?#gs?jif^fei? 5 rs? ! ?i?TO?TOT® cron 'Q *itc? totcsir to wtoi^si i 

0 afjj-iife. 'ronfro ?*ic® f? 5 ^?TO? '3f&wR s ? 5 Tra?pTTO?TOTO? 

^ ; ^a ^lfgR : TOIlfTO TORI t^tRIIR TO TOTOlfeTOS (H-CHO)-4? 
cgH gi RTO IMl?? 5 STO iTORW ?^ TO? 1 TOTOW TOf? ftTOIIR RII%I TO? RlIM® 
jjfjjg 1 ft?IRTH Wt ? 5 ftTOHR TOTO ? 5 RlfM TO*H 5^?® TO? 00 - 80 % 
^ ?s?l TO l iTOTOR? 4 00 - 80 % 5 5r%5? ,c tW 5 ?TOiM ?RI TO l 
^8RlfRW? ?T?TO? : 

i. TORlfR? >3?sfT> <p|^3l ira^TOI? 5 I 

*(tt^MIC? #?f?®1W? R^Tt R??TOt ?J?TO5 TO l 

o. ^®W3 Rtgrot? 'SRI'3 iMVlrffR <))?^|? ?S?I TO 1 

8. 5R®t RRTO C T'G TO3pR ?J?3J? TO TO I 

O «RKo. WI^ RIIR TOR ?M? T>TTTORT> CR?R TOra TO CTO? 

^? : CRC5 raiR TOR ?fR TO^T 'CjHCRlJ CR?? TO TO TOTOR 5 tI?CRB raTRC? 5 Rli? O TO^T 
'Sft-TO!?'TH Rirasf?® ? 5 C? I fRSWR? RIW TO^ raw C?? TO? ?I? ?CR C?l^t 

?n?ra ra?®c? i 

raro%® c? <flfra5TO ^l? 5 ? 

?W : ra?*g%5 eg ^3T5 To ®1 TORI ^ I fjprf? ? 5 4m (HO) I TO^canSRt?? 5 >^5 
Rfa-jfcfica era ? 5 fi&? erafrarawRe ? 5 Rf 3 R wrPich Rt?ra® ?ro i rrcjsIupiI^?’ 
^ra^tRftraraRiTOra? 5 ^ i 

ra?R O fTbBigesrC^? TORI ra 5 ^! ^s? 

^3? : ^ Tg^^g ?<5ig ^c®? (WlfTOPt/RSlfraiR R?M RT?R 1 ^1? t®^T?Wf^ TORI 
^SStaSRsira'W rirwiIM 4RP5? cRifroR r?r i 

’f- ?? Rl^Ca 3 ggig gsge® *fft? R 1 f®5i?e^ ?? ri(hco rtosI ?*?e® rat? I 

ra rrr ®tras %t® craR rto c?1»i riw > 5 ?; 4Bi arotra 1 raam ^eigts?^ fra? 

V ® Mt? i<J3?.ORT9!tR ?3ras TO! ?T? I 

0 *fcMo. cr^? ?r o fMrar f? 5 tow? 'sfras? 

: cR^g raR ri^©? 5 <sfR® >3?° ft?? 5 !? 'iifrafT5<i> iuPi® frowR 1 



b r\x '*TW3 c t R\&jH <3 



%. I Pf^, ^ pH.^ vq 'sw^ 

|8p I P H / measurement and importance of pH of substances 


021*1-58. pH ft*? 

$^3 ; cold'll ^feglCSR '3l«(.*m (H + ) ®*1T5I® *r>||Ri'i»i<.<p pH 3C 9 * I 
4# pH =- log [H + ] 

43TC3 H + '31351 "Piit'i pH 3R 316$, ®33 53*lfi> ii|Pil'S'3 53 I >511313 H + 43 'snasi 
31^W pH 313 ®C3, ®33 53*lf5 <®|3^|3 33 I 


O 2Htf-5<J. 33f33 •SC'8>fl pH ®«? ft®lft® 4lt,*llMI 3RP3 I 

$®s : 4T31C53 33f33 3C43 pH 5CTT 2113 8.8 I 43 3I3H) C5<it<M 5171 (~ 0.8) 313T3R 
ft*!#, 433f® »j^J3 ®l3*t'3 5d® 31C3 I 41313 4T31C33 f453l3 «1MI3 pH ®.®-43 
®l5l®l(5 3l®i*1 ®33 >51 33C5C3 C3f*t ®|4®U ^333 31C3 I 41313 4I31OT3 *ll®5^lw> 3131 
543 35313 SRI 3335113 pH 5?7H 5 I 4? 3R o.ff-43 3C®1 <3t3C*P3 51715 ®t 33543 ~f?. 
35C3 I 4131C33 5QIC33 pH 8-43 353 31351 51®lft® | ^snf^3 pH 31313*1® 8-tr 5W «RC® 
pH 0-43 ®3 4# vyPtR»<p 5W 3lft>3 4C3® 333>l(3 $*3313 C333- ®JMPl j r- 
(Ca), 3TI'1C3f3313 (Mg) 3lfi> C3C® 5C3 313 I 3*171 3lfi>3 $#®1 ®C3 313 I 4ft1®® 3lfift 
®Ml ®H 4 ll33R 0 3JM(.3piiiN *J4 313 3J35T3 ®W pH-43 313 1333*1 3531 53 i 43jf3C?- 
3lfi> ^3 4#3 5J71 4# pH-43 313 S>.<?-43 C3f*t 51710 3lfi>3 $#51 3$ 53 I 4WW 
AP + (411^13^313 4133) 35J4 3lfi> C3C® 3R53 ^17! 3171 313 43? 4C® 31C53 313131® 
4*f® 53 I ’51% 3lff»3 43J 3r$QjD <3 3RC3$ 41$l3 313 3J35I3 ®C3 pH-43 313 f333 c < 
3531 53 l 4f®f34 4ft® 31 3*13 4«k pH *(3 ®C3 C3W 31 C3C? <71171 3lfift® 31351 $335131 
«it3«p 4"jft3 3131 313, 3*^*1 *115*11 5 !13 ftsift® 33#«Tt3 335® 53 1 
8l®tlW *{3 C31313 '®t 3T C333 213133 3!3s5t *3031 313 'SIC® (TPft «11t® pH <?.<?-43 333 cf 
4131133 5335 31313*1® 4ft R>® 53 43? 43 pH 8-® 43 3C3I 3TC® 1 ®C3 335131 C33! 
f*l?5C33 ^jC®3 pH 8-43 ®151®lf| «ffd® 1 ®1^ ®5C33 43J C333 2|3t3^ 3135® 53, ®1 
1*I®C33 43J 2JC314J 33 I 4t® ft'ttCM '$c®3 31314® ^pf® 5C® < ’fld3 I 
ftf®3 f% 3131313® 2lf3RJT3 pH 1333*1 4®T5 03^*ff I 313133*3 >&33, 3*3C33 ®lfa. 
C335lf#5 4d®f3 ®flfl3 fsjfS 313153], 513®1 2f^fe ^®Jlf3 4C33* CW P H -43 313 
4®J13*1]35 1 4H«1!®(b4-3?3Fl® 31313(3® RQi>3l3, 3??®§ O 3J35JC3, 31®3 331C«i3 

^C«l*P(jil(.af^? ^®nf3 5rSflC3t CTOI pH-43 313 1#3*t 3*C3 3514 3*31 53 1 


O 2fi}-5®. pH 43 313 41313 2JC314%I®t 4IWIS3I 33P3 I 

$®3 : pH 43 313 41313 2IC314^t3®l : C®1C3I 43*15 331^ 4f3®, ^ 31 133C*^ ^ 
(3tft*f® 313513 ®C3 4131 313 I 1®^ ®1C® 1® v ll33W 4l3® 31 333 4TC5 C315 53H 313 
43 313 *ll3wl‘3 ®C3 I C®TC31 4®1$ 4^(3 53C3 5fe5IC43 413C33 3331413 
33#t3C® pH 3C3 I 


•SIC3 5 33’4 1313 43 R13M'-t ReaH >0 21 <jR» b"c» 

4#3 533 31 f#5 3ll3 C331C3 C®1C31 4pt'» 31 333 SflC® 31, ®13 pH 33 8 I 
_ ^ ^5 C31*t 3531 53 ®15!?1 pH-43 313 ®C3 313 I 3® C3f s t 4f3® C313 ®31 

pH-43 313 ®®5 3*C3 313 I *V®I'3W 3l3 1#5 *1l(3 31 1#C3^F 4%J 0313 ^13 
^jl 53, ®I5C®1 43 pH 31®C® 31C® I 3® C3f*t 1 ®13 C313 3*31 53, pH-43 313 
^g54C® 3td® I 
jfS3t?3 5 H 313- 

«j|pff53C33 pH = 7 55^1 ®t l33d < 13 ! 4%9 fl3*t 31 ^55 *flf3 5J3 I 
^sg31S3C33 pH<75J^®l®ltl33l4pl©3S3*15J3 I 
flsital 531*13 pH>75J?l®14 : ltl3S33 5C3 l 

C3C® ?S4 3*C3 4133713 ?33^t3 #3C33 4C3® 31351^ 53P33§1 ffi®IC43 CWUS 
4Jp# 313131# %?1 pH-43 313 4131 ol^S'l 35314*013 03^^*1 1 

0 2JS-58. 2(*t33 ftOHI1 1^5? 43 2JC314%I®1 ®3*3 I 

$35 ; 21*133 : «l1 ®3ffi3 4l3l®i^3 43] C*ltB3 3J31 5d3 3)WWl3313 5)^5I4lt® 31 
501S|f3^3r3 5]^ca inait® 313 4^ll3® OtlPl 3I3I C313 313 I ®13*t 573, 4plI»IU« 431 *# 
5$(Sjtig5lf# #1C®3 31C3 3H*1WPl3l3 5l^3T4lt® 31 4JI«JPlf3313 5ltd5T4fe®3 21*133 
1^315 313 W14l®^5ltTOI^ 4(3® ^fel 5C3 313 43? 3J31 413 3K® 31 1 
l3eRn15^(7f3IC3l571t: 

2HQ + Mg(OH) 2 -> MgQ 2 + 2H 2 0 

3HC1 + Al(OH) 3 A1Q 3 + 3H 2 0 

3I313^3(CaO) O 411® ^11^3 [CatOH^] 13T3 31^3 C3 53 ®C3 $3301 ^5 ®31 

53, C’#'<3 53 21*133 (3145313 313JC3, 31 13C8 C331W1 51711 : 

CaO + -> CaS0 4 + H 2 0 

Ca(OH)2 + H^ ^ CaS0 4 + 2H 2 0 

j K314%®1 : 3T3313 *1C3 4 I 3 I W 3 5W 4(3® 53 413 J|3C3$ fe3 %5 43C3 

4l3®4f^ 3SRC3 31C®3 ’53C313 53 I 431130 #? 4®33t33 21*133 13(4*31^ 3d5 1 
?3C3C%<] pH 31513*1® c»-SS 43 3C3T 53 4«fl«. 431 3>l5l3 43? 41® ®lhPi3h 
^^514^®, C3l®? C3I®1, 0a i d3 l (®3 1 3 *1l5«l®3Wt5 4Tlt3 ^ «HC® 1 ®t^7l C331 
31^, 2|*133 f3faF3T 4I31C33 #3C3 4®]® 03 5 ^*f1 ff3®l ’IPR 3*C3 5C3C5 I 

0 3lf# 4ld3 l f# 0*13*3 1®? 

^5 : 1%B^it c®13313 O C5®$t3I3 (Kohlrausch « Heydweiller 1894) 1#® 31(33 
,| ^ , ^®1 ^3 C3 ; 4I® f#5 3ll3 4f® 3I3RJ 31413 1®jK *#353 ®d3 I 

^431#^ -oflft T5ifRl3I13 1#3S < 1 (3t3ll4® 53 : 

HjQ *s=i H + + OH - [3^35®1C3 2H z O 5==i H 3 0+OH"1 

*0 3 d® K= ( H+ 11° H ~1 • 43TC3 H,0 = 333141 C3I3H3 

Mr ’ ih 2 o] 2 


RPi'SPT R»jW 'Q csi 


^ig^^f^^ggtgm fa^stg >agigf%; 

gmRj gfaxw Rcjji'stw'j to <n% worn fatw gfggs£? ^ | rj ,; 

[H 2 0] 43 gR^ggs ggf I 


7*31° [Hi [OH - ] = K[H 2 0] = K„ = JFRi 
*^w ^ ' s *Ri^ tH*w ggr -55 1 RRy ^fTsirara grfgg siig|g<f> ©*tgsg (j^) ^ ^ 

*iNN ^Rmlol fgfa^^SI 1 25°C WgraiU gifw © c tgg (kj 43gR 1 x 10*14 «j^^ T 
^ RtUllir® Stg WR ^Trsfr^s H + <3 OH” ?g 1 ^ fas^ ’flftt'S H + © oir ^ 
wrar ggR 9tW I 3IRT? [J-T] X [OH - ] = 10-w 
••• [HI = [OH~] = 10-7 

<?ic^ fa?* giftts ^jIcsm sipr 'Q grttiifag sngg wr gw, ^sit 4 ^ra gi%* 

cgM ggt gg 1 gift? siigPw e^TO? g”»fa cg^ ^^ i osh sng wg wg^, 

■siwra pH c$ 5 \ gtW 4 gsfit 5 JJ 4$,\4 ^J | 

O ph c*gfa? 

• ' 3f '^ 1M HQ Jr«H (H + ] = lmol ion L -1 l ’fsgft 1M HQ S?W<J pn = 
- log[H + ] = -Jog 1 = - log 10°= 0 l CTE?$ 1M HQ -35 pH = 0, *J53fc POH = l4 
'SIRm, 1M NaOH pH = 14; POH = 0 1 gfaRfaSW WfHH l(M>S^C c r?I cgfl 
wrara 5W gresig ^st w g? i ’fsgt* eg c^R?g ^)g ifw? p H ^ poH) ^ ^ 0 
oft* 14 43 sm «nro i fgfa^ p h gt pOH 43 gftw .ggtgg sr^ fasrg; ffea toi 
gse^ cgign gtg i 
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1 H + ) 1 ( 10 °) | 0 ’’ I O' 2 I0' 3 10' 4 IQ' 5 10 ^ I0' 7 I0' 8 I0' 9 I0' 10 10'" ur 12 lo-'An-' 4 
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- 1 — 1 . I I 
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1 I 0' 1 

10 II 12 13 14 


pOH 14 13 12 II 10 9 
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OH-I I0' 14 10' 13 I0-' 2 10'" 10' 10 JO' 9 (O' 8 jo ' 7 10* ,o-5 (O' 4 I0' 3 
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f 33 tT 9 

fs$ : P H o$*i 
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o aw-©o. grrotsw fa? 

^g :gfa|ggg«i : cgwtgRRjgf^g4f^giW3g5cgmgsgi3g3'3,ggt e tg 
gw sjgfagf^s gw sfa?, eg .ggegg 43 pH f^g gwig ’wfst guts wg* gtgs|g,gw ^ 
gg 1 gwra'tvs 43 # 4 fgt®g gw 3^ ^regg i $is w cgm gw g| 43# 5^ 

^iflc^gwggg^rag^igTO'tegmgscggmgsgg^vsfggsgtgg 1 




oijjj-©i.’ig*ifa? 

; difas © ggg gi wegg fgfeng to *#g gw eg gg ^ g^n 

spR I (TPH : 

NaOH + HQ -> NaQ + H 2 0 

^rgg gifas gg^ gilg 

ggc*fg gigigR* tgf^i^mgr «iicgi5gi ^?fi i 
®^ g : gg 5 ! gjgi liifg® '3 >tgt<pg fgfeng i 

NaHCO, -* Na + + H + + COjj~ 

«ngig cgifeng ^ic^wc&g (Na 2 COj) ^ ^nftg igg* 'Si gig Piughw gig 

gca 1 43 gsraw gjgi, gifa's cgifeng <3 g>ie^ifig i 4fa5 ftsfg <pfg 1 fa? 

s«flg <>ic#fa 4fa® 4fg® ^agra ^51 ■'jcgi^ fagifa'® gg gi, 'sircpfaoitg facgifa® 
gg 1 g^teeg cgifegig 4^f& gfagi^ ggg gtg ^st ^pi^fg Rentier® gtg 

5j$G5T3n5'5 gggg gw i *Ftg jjgw g^tsi^i^s gngtgg ^snRwi gw ^ng eg < pwh^ 
sgg i *Fiftg gg 4g° gig IgBgpw ^tg <ptg, gnt^itg® gg'ig^g. 4fgt®g gw fg&gi g>cg 
*£Rsf& gg*i, gsfai-vsitgRfii^s ggg <3 grig ftsfg gw 1 

Na 2 COj + HQ -> NaQ + H 2 0 + COj 

CaCO, + H^ -> CaS0 4 + H z O + COj 

gig gg ggcf? gsfai 4g? gggi^gs « i^gi^ fgf*f9 gg 1 cgfag »m ggg? giftt® 
sg%,^5tg faf fa| ggg sites gist gifa® sftf^ gg gt i eggg— ^iiglggig ^it4w5 
(CaCQj), fgg«ig gigfaB (AgS0 4 ), fag^fg CPfat® (AgQ) i 

® strsitw #gw ggtw giggigetgi 4itgiHl g'SR 1 

^ : ggwg gjggig : gw si®t ^fg-^gg# 3131 gsgtg ^ ^ 

;3n5ra i gwegt ^t ct® gtgg gi 1 eg ggg siwiegg gwjg gig gifetg gragig Sgtgi^t gw 
^51 gjeg egifagm c<pi<ii?6 (NaQ), gi grow ggg gi cBfgg gw *ntg© -glgfa® i 
^-^ggstfg ^<3 sncgi swgs gtgtg cgw— 'snsra, gRip grgig gg*t 
gfa sg i gjgitgg gig ^f% grara ®rj snegg^ gw cgifagig ipwe gjg^jg gsgi 
g ‘CB^« g^’ gw gRfas 1 



I wh 

I ^ 'Q f*f?t ^' 5 Mn «T^ c f^ 

I Salts, characteristics of salts, necessity of salt in daily 
I life, uses of salts in agriculture and industries 


a>5 fefcRPi Riqm 'Q ■gfg% ^tfEt ^ 

sipri ws 3nsR oi 3RR 3i3R 3fii ®t 3011 *r® ctiI^in Bniwo (C^h^ccxdnj,-,) 
3(R 0#? WTO 31 CSfOt 3TC3 *l5|%Bp| f%3lW5 (C^HajCOOK) I 3513® 3R5R CJffsj 
%301 3>lPRt OI OHf®3TO 3ic4ic35 (Na 2 CQ 3 . 10 H 2 O) 3I35R 3*13 ®Rif5 W I ^Rr-j 
®(prai # 31331*13 ^05 3t IwJfofa <133)3 3% orooit'o * 33*1 i 

<pf3t® »kor <u<^ra : 31153 ^Pif*l5 f3f§Rj 33 R srj ^srp^r oi 3 ) 35,13 35 % ^ 

^31*1133 31315 33*1 l ®|RR 'SJlSRit ■sjrfS? S4?t'®l ^f%3 >§3J 01 3R 3I5R 3t3 #3, ®lo,-t 
Olf*R ®1*lt 5011 33*1 I OPR — «|'JlCTlfolN 31$C§5 (NfyNOj), '3llt3ll33l3 W?; 
[(NH 4 ) 3 P0 4 1, ®0ll33P13feS5 (KNO 3 ) $®Jll3 1 

®C® 31 33R 3130*5 (CuS 0 4 .5H 2 0) ff3#3C® <J13C5133I <3 ®i?313 5J%31W 3*3 
iy<pfb 33*1 l 3lf5 £“R1E33 l§5 v 1l>i*i <)C^« *p < p|4<p 5) I 
PW-'^JRm 33*t : f*ig-3R3RR ^TRT 31E5 3RR 33*1 '9 < ll35tf 1 OPR — 5t3®lf*Y<: 
bPl®R 5#? 33C®, 3t*R <3 3%33 f'tOSTK’IPR, 3t3® 31SR OH®l 'Q 3RR 0H®1 ftsp 
3305, Oflf®3PI Agrafe®? ®%? f3033*t 3103 313R 33*1 3J35® 53 l C3*1 

33*1 OT5R- ^C®, 3Rl3$l33 3t30*5 (HgS0 4 ), 133®R 3130*5 (AgS0 4 ) PtS 
3R3RR £1®R3 15J30I 3j35>® 53 I 

C5<I(5l$3 'Q 3? £®f?R WTO 3? %31 33R 35)05 33*1 SK3RR 53 I 31*£3 %SVl>301 
33*1 3101 I 3RR Staff's t.® 3RRC3> < s ij| 05‘9| C3W ^MM 33 1 53 33*t 3T35R W I <?33 
3SR3R13 3J131$3 <3 ®R|RJ <J301'3 33*1 3)35i® 33 I 1®5RC#5 ^®fe®'3 %3R 155301 
W <5P3JR*R5 1 3>|&S?$ Ofsll 310* 01 'SIPITOR 5*HpH #301 <3 f“lB-3iR3RR 33*1 ®F5F3 
'^Ri3 1 I 3I3H 3*01 1 

O 3RR ^jHRW 3IW5 fbf^/og <3 5ROR •£jt«l'ST*i f%? 

^33 : R301t 31% ®Rf331 3131 <3113133 303 ®R *tfP C30P >3f3 3133101 *# <3 13%! 
330R ®R*I OlHlR 313 I 303 *lffel 'R'l 'O 3lf33 ®I«R 0T31 OR >33° *tft3 ^3 301 
30? I *33013 4 3151® ®p3 3313 ^3J 3RR »1JMI^W 301315 31^3 333 313^® ^11 
®H3R 1513 <3 W? ^ 3HPP^1355 snffel 3RR, 3 OtK. 3% <3 ®13 ^«,3^ 3C3 I OIK® 
*1313313 ®n3Fra 33% ^1 19R 30S, C35RJ ®R 3fOR 3% ^3R ®R1 15f3 3t S® 3R13 
3JI«1I^W3 3IC3 3R5® 53 I 

O •2R}-'S<?. 3I%® *R*t OTM 301 ®igi®l% ®ll*l Pl> 331 313 C33? 

S<53 : 5R3 31%® 311^ ^13 3301 33*1 3113013 313IOI ^3 C3IC3 fi(C3*l 301 >33? 
C3R2f#3 <3 C3P1K3 333 301 C®101 1 301 ®K33 £J®1C3 ^ WTOf® ®T51®l{® 1335 73 ' 

O *11313 ®ROR 3104 3®3ftOT % 01*11011 33 >fl3? C33? 

^33 : 3RR 5R0R 51W 3^3101 ^10H%1 OTtlOll 53 I *M3'935 ®H0Ht®0?3 «W3®1^ 
f3%J OlIOR 2j1®31C33 ®F1J >315 =13013 3101 01*1101153 I 



k^L^IICll 


Water 


Syllabus — Water : Properties of water; melting and boiling points of water; electrical 
conductivity; structure of water; hydrogen bonding; sources of water; sources of fresh 
water in Bangladesh; water quality parameters (colour and taste; turbidity; presence of 
radioactive substances; presence of waste; dissolved oxygen; temperature; pH and 
salinity ); recycling of water; role of water in conservation of nature; necessity of quality 
water; purification of water (filtration; chlorination; boiling and distillation); reasons for 
fX)Hution of water sources in Bangladesh; effects of water pollution on plants , animals 
and human beings; effects of global warming on fresh water; strategy for preventing water 
pollution and responsibility of citizens or public awareness; prevention of water pollution 
try Industries; prevention of water pollution due to soil erosion from agricultural land; 
conservation of water sources and development 

*it% 's ij^w, fatyfo* 

nH ^C&lCgR w 

Properties of water, melting and boiling points of 
water, electrical conductivity, structure of water, 
Hydrogen bonding 

? s m-b.*tlf3%? 

® 55,ir : ‘'11% iSPlsf& 3J5^T, l -Jll^ 3J^125T0SR « •'IRRig 3TRT I <0^01 : 

2H(g) + ~2 ® 2 (g) — »H 2 0(i) 

^^<R3ira 0131 53 ®tO$ *1333 ^5n3R3R c t3C3 I 
°«W-5. *tlft3 fiRR SRH foRBltfOtt 3(1011331 33*3 I 
: 31133 ^RR £1313 ^ifn^TBOH %S W1R31 331 5131 : 

^ ®I3l5 C3tf?l3 •331^ 1 5)?CjgrC^3 <3 >fl3 ^f-JIOSH ■ p R3l^ 3131 *#» I 

"• 515#3. <R#3 *R1< I 



S>8 f5f5>35 *33143 R>aaH 'O 21%% *tfff /\ 

iii. *11% 1*tstS( (,«p|t3l 5*f I 33104 05 HIM 5131 55, 05 3IWW '31415 3153 405 I 

iv. 31% xla®l 54 (au^iM I 

v. *11% 2J3H *)4 3051, x4il PlCM ftc4 2(3lf3® 55 I 

vi. 3lfX44f6$®3fN5(l3® 1 

O 2 J 3 -®. 3 lf 4 > 44 f 6 ^ 55^1 'aisiR'a 3 TT 3 I 1 45 H I 

$®5 : < 2 n 6 %j x® 5 I 3 ^xica, oxx? ^ 31 ^rh 413310305 <21163 xi®i « < 21(63 >sj^£i 
$®5 3415 '3fTRI e r 5*?, 4ICW5C4 ^5341 C5l3 51 >3J 10*3106154 (amphoteric) 51 
'3#302Jlf64 (amphiprotic) 35t4 351 55 l '355 35ic43 X03J H 2 0, HCOj • HSO, 
$0p3C5l3J I 05X5 : *# (HjO) '3)ICXI%I04 (21165 5R 403 'XS 403 <330. HO 0305 
(211632133 405 4134 403 13631403 I ®l$ H 2 0 >4416 §®xff 5t 'XJlHoslI^ ‘ B 1*ft 5 ^ I 


NHj + 

h 2 o 

4==^ 

NHJ + 

OH- 

w 

>33 


muiPrnw >=mR 


HQ + 

'5IS 

h 2 o 

^BR> 

4=^ 

HjO + 

o- 


O «m-8. Xt3l33 *tlfa « 4% 31% XC3J 31441 fa? 3lfa 35®15 4133 fa? >430 
fa'olW 'ST *j3 45t 5T5? 

^35 : 5t3l33 *tlft « 4% 31% XC3J 3l44J : 513133 *tlft 5ftCSICS5 « 'XfacW.-: 
C5H l ^ *13X13 3&0!J)lc®W 'Q >34 *13X1^ ^lfaC^C55 XXiC3 *11% '3^ 5f$® 55 l *4H%4 
®lfT *1115 305t '3% 55C^ *nfa I 3)^51051033 '3$CXfC8l3 1®$c6f33tX (D) 51 ®lt 
5J5G5TC®5 <3 ’aifac.'sH 303 4% 3lfa '§ l 0®1') 55 I ^ 35XFJ f®§t6^515 'Q >34 *13Xl'il 

I 

*tlfa 33®13 4133 : C5 31%® ^CM«r> XI5W 05313 *1303 5151155 c«Ml 55 51 'file*? 55 3lf3 
305 i 31%® 4J13fX31X (Ca), XJI503fX3lX (Mg) « '3133033 (Fe) fi3% GR51?3. 
■5ht46 <3 3 & 0 S)lce?i •5>l4cxo63 31405 3lf3 55 55 I 

31% 33'snjft43C33 $313 : 

b. *f1%®,g%f® 551515515, XJI3CXfX51X <3 '3133033 53304 31XRI%'el03 '35^1?'- 
5303 *113*1® 5*03 3lft 0304 *J34 ■5515 *Hl55 35®1 l j3 55 I 
5. *tlf5 *ff603 *11% '3T$tf1 53®1 '23 431313 I 
O. 5 life's C5lfe5T5 5sfa56 C515 5>C5 55'5I ^ «55l 515 I 

O . 555 blC55 0*151515 16*1055 faC5 C51515 50'S! 51 0551 515 511 fa? 

$'GH : 555 51055 0*151515 ®*1055 1h04 051515 5C®1 51 O^NI 515 'SI '3T5C5 ei^l5 51 1 ”' 
555 51055 0*151515 *tll5 51*^f^ 5515 555 0*15151 050^ ar05l«j'^« S15 ■ST5 e t ^ 
51»^5 ^5 I 4CS 0*151515 51 '510® '5103 kit 30® 5105* I 5®W *1^3 *# 51^5 3^ 
^(T 5j051^h"515 0*15151 050^ *115 ®'55 w l *1^3 0*151515 S*tC5 051515 5C®1 (7151515 I 



^ ^ 210*ft55^T fa5>55 '515155 fa®5l5 'S 21^% Itx? 

0 itf-fc. *1^5 *111^0® *1T®51 55055 2JTC55 0505 C5l6l 55055 JJ15 530® 0^06 515 C®5? 

• «p* 5*1055 3105 355 *llf5 5TO1 ^ 31055 0«®055 '5t.*t 355 *(lf55 5f*lC^ 35#® 
55 faS 5*15 ®10*15 «£*lf53tf) 505 ®13 51^055 '330*1 3^11*1® 30® *305 51 1 ®13 C®'5055 

g,-*) apnfa® 30*K3 51^055 ^ 2J5ll5® 30® *305 51 1 5371 2(5153 5055 ®5J 315 (?r6 
1(15 I faS *3®51 305 C®®055 ®13 JT® 51^05 050® *305 <35® 41055 215153 55 ^15315 
jpjpt35 I 405 315 410651 1 

q sffJ-H. fa3t*15 *3fa0® ®T05 045? 

jjgg ; 3lfa <3416 ®55 *151*J, 51 <S?05 (303 5504 *lfal® 305 '3T455 51 '314105 050® 515 
tiRl <fl®5 51 55^ *nl55 550^5 55-5*151(3 35 I fa»it*l5 (5*35 '3l5®055 554 I ®lt 
f5i£33 3lfa5 0605 3J541 35 l <3 41503^ 13313055 55-5*1X103 *llfac® ^05 31405^3 <35 
^14-5*1X103 3ll5C® 0505 3104 I 

O 2R}-tr. %541C5 53*35 ®lSl®lfa ^P15 045? 

533 ; %54105 5T®105 510*15 *ll5Xl3 4CX 5l<3515 '3I0*lfa4 '31^51 4CX 515 I 

%541P1 51®I5 3104 I 3 41503 C«®f 41*1C®5 *(lf5 Jf® 510*3 *ll53® 35 >350 41*1® 

®1<51®11® l ofaC5 515 l 

O «BM». H 2 0 2 fa055 5004®? 

655 ; 3150510353 *35'351l6®-<35 51515154 5004® 3051 H 2 0 2 I >316 >34 55055 3*3 ®53 
>350 *llfa '30*141 51X151 '31^3051 1 


oanr-jo. D 2 ofa? 

1 ^ *15X1^1 1®^06l551X <3 >34 *15Xl^f '3faPS055 5X505 3fl® *llfa 3051 4f$3 3ll5 51 
DjO 1 515153 *11155 550^5 (i.oob-) 0605 4$3 *(ll55 55^ (i.io®) C5f*t I 


0 554 *llf50® ®105 045? 

^ : 55045 X3'$ *tll55 550^5 'J55I5 4X >350 55045 '315®5 *llf55 '3T5®035 ^5515 
<(*l 5515^4 3lR0® ®|05 I *llfa® 55045 W *flf55 f305 <350 ^ ^03 3ll55 S*I05 3104 | 

^ *151-^3. *flfa5 355104 <3 *563104 '31051651 445 I 

: 355104 <3 •gC-304 : *llfa 535 4fal '35®15 3104 C5l604 '31X51 554 5fa I 05 
j! ’ R Han5 554 3(5 515, 0x166 3051 355104 I 55045 355104 0° C55f5515 I '33J1504 
^11*1^1^1 6103 C4TC51 ®55 *I51*J 05 ®l*fXl<ai5 510*3 *lfal® 35, ®I04 ®^5I04 505 I 
’^5104 J»S».J5,V° 0551X513 51 boo® 0551X51055 ^ 4l^l4lf$ I ®l6 5151?3®105 
Tf651^ boo® 0331X513 505 3lfa I 

r ^l5fN, 35i%5 <3 5 e f^5 35 I *fll55 55^ ®l*1Xiail5 >8*15 fa»3 405 I 8® 
^^5515 ®I*f5flaji5 *11% XX'f XC^T® 'xra ®I 3051 b 'XR/fx.fx 51 bo oo C4fa/fx6l5® 
P ^ fafa. 31% o? 3051 b -31X 51 b fa5% fx% 31% ®5 3051 booo C4fa I 


a»j9 ftf5r*iPT 414195 favsan « srgf^ 


SJC*F5ra'5T fgf545 ■=TT*TRI c t f<®5R 'Q Sfgf^P S>5 


o sw-i's. <uf 55 *if^nf^ 5 T 'siiwimi 45<5 i 

6g? : %s^i <uf5 ®1®^ ”tfi<i45 455 51, 455 454 4^5, f5535i ”i5i4 (5555-555, 453 J 
j#f4 4455 4f^, ”#555 455 1 5rf55 i<j4f61%*t9 *pf354i 45 55i*t5®t<t 4 ?sr c^si ,1 
4t54 ?^5 55Ht* fifths 5<554 5155 I iijSM) >iI54 *W®t3)«l 5154*3 5*tt I 5lf5 i<j^ I 
645# ”15$ 4151 5*55 4<IK 5*5551 45®, 5S555t <415 %555 5*14 455 I 5t5!5% I 

45t®5 5lf5 "415 fijyiw 415 95555 S’lfjsl'SC'a 455 1?5555 4 I«t 455 ^-j I 

f5539 ”# 35513f5 PtaC*14 4#?, >5? pH 5591 5 | 

O 2 f*l-i 8 . 51$5 < 1^5 4 lC 9 lb 5 l 55*5 l 

5-35 ; ”f|f5 f?16 ?J^(iJ}|t.'6M ”15913 <3 >9416 4f^5'5R ”15913 1555 <fi$4 | <455 5(C45 I 

554 H 2 0 i 




f§3J: vftffinvfa 

41551 59 <45 (45, (413f54 3 *{Rh 515155 4151 C5C5, 599155 «IW ”fl$5 9<J 
3 5 l6t5(Cluster) 414155 5154 I 

02Rt-2>4. 5I^C51545 (H)545f4? 

6^5 : 51^1251545 5551*3 ^ $4 ?C945Jitl95<1!l64 59fa 5555 Jgf^5, 4%SP ^ 
51^154555 5155 f45® 555 55551# 59$ <45 455, 455 4555 545 ?C<n<TtIH'J'''- : 
?594CBll9C<lf64 C5l5 4^5 *p <#t 41ft 55 I 455 & ”1991354 C5ft 455155 41°J^ 
45144 W4 fit 55 45^ 5$QjI545 ”159t354 44? <1^515 55144 b!5#I fit 5^ 1 
5^31545 ”1551354 451 ?594t|5 51 4415 45 ^§415f& 2Jf4*tP4 ?595§555 4193*11 
5554 41(1*14 f3* ^59 ”15® I 4 55555 5<H915 439f? 555 <15^1555 5li^55J 4159 ^ I 
44f6 435 ^(31545 «I14 451 435 45144 4535 $54 145*145155 41ft 555 44(6 ^ I 
545 fit 455 I 4? f^l 414*154 51^315815 445 5*11 55 I 3&5515SR 44554 I 
“ ”^451441*1451451 

■551455 : hf~, H 2 0>«^ ^ H* 545 558 1 


<#A 

gA-'i*). <Uf55® 4&55154555 44555 21414 41551451 45*5 I 
J|T TpiCTI# 59t5<19 95$ 5]?C515819 44555 2|®I9: 5j?Cii}lo3H 44555 455 435^545 
.^5 21145f4 ”15*5555 2|i® 41ft 455 %l6 43 fit 455 I 455 44^15 439f?> 
^rrjcn 51*55^ 914590 4151 59f6l*|16 f34154 5515451 455 I 455 45319 4fe5158t5 
^ «|1455« 4^5 443J C454 4pi 44?15 41554 i4f 4J^5I5SR 545 41®t 4<#4!< I 4 
3115154 45551# C5l5 45”141 444 C5t5<r5 <15555 5453 4i5445 *lfe 2J5514 
1 455 t£P14 C5t5<15 <1551?4 ^14? 55555 45I15J C5t<1 45”P4t 4554 551*145 I 


&*• *r 
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6fH 
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6^H 
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H-<J 

5tH 
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$31 : ziSoiflM'W Wrl 

f^g 4W54 H 2 OS5 <1551(4 <3 *3651(4 5413F55 0°C ® 100°C I <aBl 45554 ”llf554 
g^CSICSR 44554 ^”1^45 4155M I 

043-^5.2111^ #455 H-54555«4f 4T55155145 S 5 I 
^35 : 211(55 #455 H -44555 <55^ : 

y 4151555 55555 4555 5o% 4541 ”1# I 454 ”1# 4141 211135 554 <1^5 g 541 4535 I 
415 H-54555 41553? *# 455 44$ 514 45554 I 

441555 5554 * l f»5 1 5 4 21515 *»H5I 4551 415^141^35 <3 52)1165 I 2145 C#M O >55( 44 
CTl5<l O.NS ^41 l l5 4(®<5, 4 e 1144 ”15513 45554 I 41? ifl555 4354 H-54R 155*15 
*^541 "*11*1*1 455 1 

4. 2B # 5 5545 131^ 43 5555 4f^, f5fj, 5®\ ^1 ?4Ill55 5211165 <lk5 H-54555 

ff541 54515 1 2l(4l6 555555 DNA *3 RNA (4 55555 H-5®555 ff541 1 
8. 4151555 <lf5555 5535 6”11515 41<1I5 fWl, 159, ^1, 51(53(54 4^ 2j®f45 2154J4165 
415*15 fb®1 51545 fp^l 55554 H-595 I 

«. $%55 554 4lk5154 55554 4 1 55 1 4 1 ^(36 ”#515 55355181 1 4 C>l^.”il^ <lfc5 4% 
4<tI44 4fj(C ' 8f»l ”155135 5155 H-45* 4^5R I H-595 C5fP55Bt fB®l (55554 I 
415 $%55 f? 41Q 5554 2113 41& 1455 4151155 <J415^ *3 5J54T^ 4P1515”ia Ml 451 

545 45554 l 

0 Sfcl-ib-. 55545 <1^5 4I55IMI 45^ I 

^4; 55545 41545 ”fll55 4154555 ^«15I5 C5f*t 545? 

^ 554 <5f554 4155 545? 

:55545 <1^5 (Structure of Ice) : 44 ^34t6 55545 54*115 51 *4f6454 44 44© 
^ ^ 43 f?5555 1555451 451 515 I 5554 2(f®16 4f4545 ”15513 51516 41?®158f5 

r, “ f o ■tfyfe. _ 9 


&b- SM’’! ftftviPT TOT*??? fTOsAH 'O 


■£JW>H V 37 fTOft'aTO TOTTO?? ft®a|? 'Q S>S> 


^Ja| 

WTti TOT ?f?C?f&® TOC? 5 | ®?JCTO ^ TOlTOUalteH ’’TTOTOI TOftfCTO? *RPTT<^ 3j|^ i 
??C ?T# WR ^S 5 , TO TO? ^ TOlSC&IC®?? TOTOTO1 TOfTOCTO? TOTOTOI? TOC? TO&JiTCs^ 1 
44hc?? totoc? ^ 1 TOfrocro? tosto^? dI?PiC 4> <a$ TOfiJ toItousI(.«h TO?roi fro^* I 
p^qpn#tng|w TO^R TOT I Win# WIT TO$C5TC3R TO?TO1S? TO^IOsm I 
C«tT35 0.96A 5 2?C^ wft® I ^5f p 1<Jprc<i» TO&CS)lt«w TOTOR TOT TOlTOQ&IOsM I 

TO%5R TOW} C?C® 1.80A ^5 TO?f?® 1 ^OTCBR WTTOtfJ TOTtGSTCSr., I 

TOroroi ^tto TO®ft> *nf?? to^? w*t 1 wsk-ti win# to ^ toJtoc^ic®? to?^ 1 

TOT H 2 OTO<3(? TOfflOSt? TOTOTOi? TOC? TOf^QjTCTO? TOTOiC?? TOTOC? if® 5 I TO«Jl?2jf®fi; I 
WTO TOTO? TOfS H 2 0 TO'J? TOtCTO? TOC? TOTTOCSjTCSR TOTOiC?? TOTOC? if® 5 1 viTSir^ iTRsfi) I 
#^5 ^s, W[ TOC® $cfc I C? TOC 6 ! WTO WC®® TOC 5 ? (H 2 0)n I ^ ?k? T?! 3 ? I 
"upfot/P ?TO <pM wITPft C?C® TO I 

^TOtv WTO TOTCTOft® ©TF^ ?tf?? 'J'TOHT? TO TOt TO?® TOlftt® ®IC? I 0°C. ®TTOTO51? I 
TO?® iPR TO*TC® TOT?® TOJC? ®?? TOTOT® ^&mliet*i ; *?R C®^ TO? ^ ®T?sT 
TOTTO f®^ TOlf?? ^Cj TO5R (TO I ®C? TO?® •^flfRC® TOiTORijf?® ^C? ®t? <TO?®? ®P) 

w&? wcTOft 5 ® ■o^ to? 1 ®tTO?raf ^fro toc? toc? ^itcstra? wto ®nsi? toItototto I 
to? 1 7$?ni TOif?? wif®® s?*^ tot®c® ?tc® i 4°c ®ttoto3jt? TOif?? 'TOcTOft® ^ I 
rc^ tot? to? 1 ®iTOroan ^fe? toc? to? TOif?? ire?! tor <3 TOf®*tfo ^fro I 

TO I ®C? v5j«jyr^ WT? (TO? 5 ijC? TO? TO® C5§T TO? I fTOTOfl®^# #3R<! TO I 
TO TOfo?, TO? 4°C ®tTOTO3JT? fSTOC? 4"??#?® WI®? ^f?i SjTOCalteH TOTOR TOST? I 
TO 5 ! ®Tf?®?.j?? WTO®! C?ft TO? I TO 5 ! 4°C ®1TOTOSI1? ®TOC? TOWS! TOC? TOW 
TOf?? ®IT?®*T ?TCv? TOC?R* < T' ©a^vSTTO TO? I 

H 


Q-H touto# ?•?? 

O H ?ltC5TCO^ 

t W 

H 

far : towto tfcrifsffc? ^%>sh «iotj fiufa ^1 ®w, ^nm* I 
(—) fan went#) niff o7?“ ®? fffar (■■■■) fan zfasiwsff tor jtojto zcvck 1 




*n% ^f, »n^?j ■ p fif%i n w 

(^?. « ^1*f, ^Wof, C^'Srfe -TOTl^^il 
^' 9 ff^^, «T6^fj!! 5^'® '^r^C'SrH, 

f^j. v£^5. 

Sources of water, sources of fresh water in Bangladesh, 
water quality parameters (colour and taste, turbidity, 
presence of radioactive substances presence of waste, 
dissolved oxygen, temperature, pH and salinity) 


O TOft? TOTOfw ’©? *M <ul?jl TO?R 1 

§^5 ; fShSa# (TOFTOP 1 'Q C^5®?TO? (Kohlrausch <3 Heydweiller 1894) 1?^ TOf?? 
ft*f? TOC? C??R C?, ^ fTO3?i TOf? TOTOTO TO3J1? f?^J? •’ll???? TOC? I 

■jreiii? fro?® toI? ^nspnar? Rw?iC? 1?c?il#s to? : 

H 2 0 5=^ H* + OH- [?U'TO«IC? 2H 2 0 ^ H 3 0 + + OH" ] 


^faTOT^g?C®, K= t»ffOH- i : ^ITOR [ ]=TOW5IC!WI5 

JffTOTOTO TOTORT ?f?TOC e t RwlerC'T? TOC 5 ! TO^? iRTOat? f?CTO? ?R<('S*i ?Cf> TO l ®l^ 


[H 2 OJ >n? ?R^?TO TO? TO? I 


[Hi [OH-] = K[H 2 0] = k„ = ^?ro 

(TO TOfroi «n?P(TO 'OTOFTO ?TO TO? I f?f®i ®TTOnan? TOf?? TOT?i?TO 'OTOFTO (KJ >5? TO? 
TO?ITO<#snc?f?f®aTO? 1 25°C TOTWat? TOf?? OTOFTO (K^) *4? TO? 1 x 10-' 4 ??!TO? I 

?if? frond?® w\ w? ?wiro h + « oh-^ to? i isft frowg toI?c® h* « oh" 4? 

TOWWI ?TO??tCTOT 


TO?!? [H*| x [OH-] = l(h 14 
••• [Hi = [OH-] = IGF 

TOdc® TO I ^GS I C ^ ? 'To?? <3 TOfesfro? TOT?? TOTO? ?ICTO; ®lt ^ TOTO^T? TO^CTO 
^?C?TO CTf? ?TO TO? I ?ld? TOI?dlTO 'S e flFC 5 T? C?CTO TOT?C5ItTO? TOl?C?? TOTTO3T 
^JTOc??^} p H (^jpiro <aro15 ?TOif® ?)TO5® TO? I 

°^-TOo. TOf??'0 e R®TO?f?qj? c T'3?n?TTTO? 1 ? I 

^ • TOd? (HjO) ?C®T '4® (Wft TOT? CTOICTO ?!?l?f?TO ?TO*J ?T?TO® TO? TO i ?Tf?? 

^ frowm^ wto to '??? f®ro ^roftarro? ??irofa totcto to? toto ^? roTroror^ro 5 
totcto %n- < #%n c?^ i frosro; toto^t? to!?? croncro ?° wro ^?i to? rorc? 5 to i 

^ TO%$ gft^s <3 cprccfg ^s^et TOtft ftfST tor ?® 5 i TOiftrosTOicro ?f? ?if?? 

*^!TOft ?f?rof^® To? ®CTO ®TC® Ijf?® TOf? TOC? I 4?TC? fTOSTO TOf?? f®l C®t® 
^^TOTOTOCTOI 


I 


ioo ^TT<T?H R'siH <3 

• p flf^T f»$05 frsffe?lB 

C'ol'9 frPSj (Physical parameter) *tM (Value) 

y c*rra e t ® e n?® o°c ®m®ni o,-^ to i 


io. 2%N 2 « 0.057% OjWTO 


ii. Slhi^ISls® 


i>y. ®t*i 

5h 


y c‘ r rr^ e t o°c ®W5iRira o r 4aTO 1.713^ n ; - 4? 0.049 'a 0.02 4 

ifgfotg* 100°C 

9 . o°c 

8.^ 20°C ®m3im 0,99823 r/cc 

ft. ^ 

gWtqqK? 20°C ®m3im 9 1 atm Eire 1,0016 

1.86 D 

b-, 25°C 554 x 10-5 Ohm-1 

S>. 25°C^T^naira7854 


0°C <3 1 atm 'EtC*! 


i33(2o^w*naira) 


20^^m3It?I 0.99859 


20°C ^RESITT 72.75 

4°C WTOHBT 1.0000 


25°C WWW 554 x 1Q-* Ohm* 1 cm- 1 

>b. S5T% 40,8°C-4 1555 

pH 70 

Mr. 20°C ^<131313 1762 

Mfc.^BSfgt 20°C^ y fTOB <3 1 atm TO 9 ! 1.0016 

Rfoj) I 4J4^BJ OTR- *TR ^RJt, <7T6, PlflWfl, ImRhRH, l>lC^<1 3RT 

iiR5 v£l?P 44W I '® c T!'S e t 

sri >r#5 sw «$fr *rflf*re stm 

(Standard value) ^IC V <I ^pRT ’lift* 'O c tPO c t > 1~ V 1C < £ I 

O ^ c tT > O c t (Drinking water quality) ^TWT^JR i 

5^4 : *lt%J $(>14 'O c 1tO c l (Drinking water quality) : C*I ^IHrW *!H * ' 

C^TH Wt m fe 7 *! SRs CR *RW CTO *fe?4 >i*^felC4 ?l ^f*1<Mc<l 0\ 

<#8 *flfe ^ ^fs *IT% SpR 5$^ V| 

*JlM fe 3fSJR ^5 ^ | vR S’lRH (^f5 3 $'4 9 fI%J TOT fell's 3C3 ^ 1 

mm to croi (TRiR f^fs *nft ^ <7^ 

sPTfW? «# *IR TO® wM <?i?t 39 1 fog *llft 3l«3to Jf5 TO! f 

*(lf^5 ^ ^5 {%5 (CTSR- 'siIc.4R<p) (V5|si 1 5l^ fl (lf^?I ’KW ^ J : ’ 

< Ht5l i '31 'IjIwp, «<bI Pi^MCHd 5RI fiMMll, ^3, 5|«fe "Ups 

*ir ^ >a?i to sjf% ^ 5 ? (vPid'H ^ sfs#5 wri ^5 pra«t to i liPi 1 # ®«n ;f; '‘'“ 

9 (1^ <> l<)|f^'i <B RFsd dW; CWH-iSiR)*!, TO4I, Sj^TOTO, isldfidl, C 5 !!??! 


f^sTO <3 ■sraf% ; bob 

to i *ito^ *n%3 #t?T5[ ^'0»<p<tc c r? ■ > n®'sra ft? 

<!HTO ’llRc® (3#?RI *l&I1 e t <3U5 CTO ^$1 '^TSSSF 5 )*!, ^WT'RI, 

^0% TO® TO l *11% TO? CTO i?i^ S’ll'ilHu '5113!! (TLV) TO UiTOt TO1 : 

*ft%I sr(.«i? ’O c fTQ c t ' TO (pp m^ft mg/lit) 




^TCT!^. 

fl%Pl 





£j\S)lPl^i 


WHO TO® 

srsnf 3 !^ i ?tf%TOWj si®#!® I^« 

































































ioA. •sjctto'r f5f%4F5 TfttfRi't R«w 'Q srg% 


-SlOT^d'R l5fR4Pl RWRM R'SSH 'Q sftjfa iovs 


O 2RJ-55. 5^^® 'Nf^c.'W'i (Dissolved oxygen) *t®l(.'® f% ^c<)R? 

§<3S : 5tt^4 "ifeiwri (Dissolved oxygen) : ' a Hl^)lfD < P Plt.'Sw ^)<H 5150*15 ^ifTOl 3 
515*1 13^1® 55 *1lR<j 5f§C4 (Water bodies) Jail'S*® 'illiK.'SM 5151 1 5J5313 ^vrv-. ; 

'5it^c®R »n 5 tii < T > c e i *nf3c® c*wwi 55*5 si$t 5i Sf®i c^cb *tn^ s ^5 *nt5 3i i 
' 5 l%5r3 w S%f4 ^r$RJ TO*, 453 4(/5 5%^ 'S|fs|C'5H 5E3 I *1tf35 «*134 ^ 
f34.<J5 >Sihj 'Slftltsi't 45>fl> ’UHlRlUw I 

■*1ll»tC'0 ^515 ijRt®? *lfTO*f 4hlf*l4 Micro organism-45 *U>|5 | v£Pi^ 

#^TJ ^gff&5=T ft9f5 C5$14 femfsri To 3t5I5*t 41?5 t 3 $*11313 CT33- 4$C3lJ, 3$-55Rc38 
3Wc5 > b 45® *)*-'ic<Pb t4)W ^ff% e t'5 d^csJ l Hazardos (.41 ’1 ®1lP( 

5T5! 51*1315*1 SlfaFTO* Self-purification 5C3 l C535 #n c j 

Self-purification WGlfl, 451 v j|P(C'0 5%^4, ' i )RtC'Swc < t' 558 TO! 51 55S5? =Tf^fn; 
Respiration srf3RJT 5151 5f3 *HlHt\® 'blfatsH/m ’’ffejt't C3f"1 55, 433 Seh- 

purification-45 3I4K3 C5f*t 55 I 5f3 Jjil'j*® *o(R|C'STC»i<l *lf53M TO 55, 453 5*4 <f> tjf5j-j 
*13$ ’life Self-purification-5151 ^ TOI 385 55 I v£f®IC^T ,Sj%{?3 5jf$t3fC35 CTOs*! 

*tlf35 TO^l *lf53lt*15 CTOS 4 : 4fi> §EsT5C51*lT f3t33%S ’ifTO*!® 51 5J15lf3T>15 I 

O £fiJ-A'3. B%^5 'oifttcsM 45 5j'i>lR'o 5)0515 TOMtsTO 51lc«l|tHl 3RP3 I 
§^55 : 553 *flR 45 TO4I ^<il5) 5|14 |osm 515*1 'SJjil'j** 3>5C4 *TO, 453 4C4 TO 55 
5ff^CTO55 3TC5t‘ J t‘ 3 1 “ , J3 ; (Saturation with respect to oxygen) I J5%£4 4f4(C-5r/ : < 
C3S® 5 ! 51455 5>||2C55 §55 13»5 to I f3W5 0>f3!?l 41 C35TC31 5C5C5 C5, 5lf3l4 


5%?4 ^4515 5f?31*t 4153141 RIW RtC«U!P <H5 I 
_____^ Temperature, K 



273 

278 

283 

288 

293 

298 

303 

Fresh water 

14.6 

12.8 

11.3 

102 

92 

8.4 

~7.6 

Sea water 

11.3 

10.0 

9.0 

*8.1 

7.4 

6.7 

6.1 


Slfw? C5 <Hf5E4 srcj 5^5^, '5lf5C4 ^%®R 555 sfl^4 55 I 45 ®pf C5 j 

C55RRI RRS 41TO415 515 <11% <K5 5^55 ‘=’#5 Saturation 5R (Value) 5*5 I 
’IjIc^ ijl5)4| 511(50^)5 ^TC*T*J TOyfTf^ 5 1 

O fittf-58. <3 fi||%! ^5J S%^4 4fflCetW5 «TOf 511 Wl Ml 55TO 1 

®35 : wsr SRlh 45^ SJT%! 4fe(.'55 ^RI '1lfi(.4 Jjfl^4 i 5fsl^SiW5 2JC51W5 I j i ^ 
4ft(CS?l fi(i% 5I5R 51554 55 I 25°C §535515 , 1lRl4 gH|4 51%TO15 5C^ 

8ppm (8 mg/L) I 4T’(5iai15 51W *11^14 5I%TOI5 5I5I415 <lf55§5 5tB I *)5I fe& (0°C) I 
W*lPl5h 41<15iaf15 < 11%4 '5%TO? 515141 14 ppm I ■‘flto $55 ^1 <5^55 ^555 gtl? s I 
5155(3 41 4[%TO5 5W515 §*15 SJ4I5 CTO 4 55E55 5jf54 <1l1%4 5ft|4 5)%®^ ^ 
(dissolved) 5*C5 515 I 4 515*11 CW5§ ^5CT5 Rc>i* 155 %5C5 sft^4 5few (DO) 51^^ • 
5*5155 i'5f55S1t3TO®sn%C5C5«(I5515 55RIBll^5'5lfl|CetW5 <#51*1 5 ppm 5351 51?^' 1 


*51^5 5^® ^rflCeiW5 <lf%5Hl%*^1^5T5^0TO ^IWIbMI TOR I 
^ . vji|5C45%f4 4(%®Ti715 R1515*14 14515 R515C45 §*15 fR®5%! I 551 : 

y '5^tHW 3 TJJT^ ^tCoil^vK^ 0 ! ^ fifSH; 

O. I 

2jfe515 555 f5^5 ^IflOSR 5^f® 5J%TO(5 514R55 5^(15 C55(3 I 4^ 
5j j3 F 515 ' s I% i ^ ^ A5 I ’STO15 SJWH3 4^csH 214554 55 1 3K3TTOSKJ55, 535 

^•^55155 (Reaeration) 2jfell5 3H3S%f5 4|%5R33 *ll55^1 R(S (STOII 5C3I : 


i 

. / 1 . . ., 



! 

>lC4lU> 

1 1 

(DO) ^ 

1 

(Saturation) 

i _ 


6am 12 noon 6pm midnight 

6am 


ftai : S?tf4 4lfTOSR55 4llf555 vfl55^1 1 

*Hl55 TOJ S%^4 41%TO15 3141 5 ppm 45 5*4 5C3t C3^ *1113155 ^53 5»5p|4 5W 
3N5f54 5551 55 I *Hl3C4 Z^5 *13$ §*lf^5 «fTTO3T 5)1^(51551 4 4RJHJ 4^5 5%^4 
4%®^ 5I55I5 TO £515 *13$3555C55 C4CT CTO1 I 45 TO! 31^5 5%g4 4lfTOR55 
*1&5I3 TO 515 1 5jf34 *HR? ^5*1 5141 R*fe5 (BOD = Biological oxygen demand) BOD 

I 

^*13$ + 4T3#l5 + D0 + C0 2 + H 2 0 + 3?3 5JI55CBfi!5tC5515 I 



O 43-54. 5%?4 4151053 $<^5 *15^ 4IWI&31 555R I 

^ : 3%4 3%®3 f^5 (Detennination of dissolved oxygen) : 5%|4 4%5R <3<fcl5 
- : *0C5 *H% f^(5i 3]«1^ qften 314 5551 515 I 5^ *#5 ^53 51311 f3^5t*1 5155® #5 4%®3 
^ (Biological oxygen demand) *ll55R < T3 1%f% 5F5 S%® ^^3 I 4154 *1ll3 45t 
45^ Pt?FST4 5^ *1lf35 515% ^5pt8l 5f^*l 51515 ^31 5^5 5lf5Pi3 *1(55135551 515 I 

(Method) : 

V ^15^)5 (i»|Ht| | (b | ^(b^ *Hl35 3^315 5IWl34f RTTOF? C5t3 451 55 I 

5J5(3TW?4 'Q *15113515 3T3C5 5 § §^*1rJ 55 I 
MnS0 4 + 2KOH -» Mn(OH)2 + k^O< 

^ ’ 1 '%S^4 5lfTOSi3 5I5I Mn(OH> 2 4ilf54 5C5 ■«M<)^l5 5)l3lRwt §A*1^55 I 

^n(OH), 4 Oj — > 2MnO(OH)2 ^5 5lWl3® 4-flll'S 



io8 3C5 3 -> 1<] "-*1 I<jPi43 *Q 2 |<J^ 

o. 3 * 1 % 5ii4ift$? 55311 TO HjSOj cTO3*TO5Ti4ift55iTO'5^3'f55i 
MnCXOH^ + 2 H 2 SO 4 -» Mn(S0 4 )j + 3H 2 0 
8. §53') Mn(S0 4 )2 3$lPl«l4 'NlWfta CTO ^TKTITf^T f^5 TO 1 
Mn(S0 4 )j 2KI -» MnSQ, + KjS0 4 + 1 2 

<t. %n> Rw-i<p 31353 to *5ic?nftTO ipiw c^iftro vhwwmwU 5i3t 5 i^S*r 3*31 ^ 
2Na 2 Si Oj + 1 2 — t Na 2 S 4 0 6 + 2 Nal 
5m 1 of 0.025 M NajSA 3 lmg/L DO 

5^j*5 'atfsiCfiM Mg/L (ppm) 43*C3* 33*13 3*31 55 1 

^131) i?S 43?. CTOPT *5133535 ^”1^ f5fa»5!5 3ft< , -ft3>\s1 ?jft TO I 433 *5133 *5*R raC | 
*$3I 55 Membrane electrode 3135J3 3*C3 1 03 Membrane electrode-4; 345 

ftC3 3#f*5 55 >55?. 31*53 $<.«1«PujlW>3 51W fiQwiI TO I ft?lC<53 <#51*1 <#513 3 Sfl 
^fg)(.s?oi<i <#5t c lfTO3TO1313 1 

O 33-5*1. sftf*5 *4ftlWH MU Membrane Electrode 35f*TO ^I I W I H I 3RF3 1 
#33 : Membrane electrode 3^ift (Mackereth oxygen cell) : , J^5ll*iii 'Q ftfTSTS 

5 ^ <iift3 do ‘ s it%5fT ,c i <3 ftcsroi orca c3MC3Wift3* « 4-owi 35ift3 ftft^ sspgftn 

51TO Membrane electrode 35ift 4C^d ^}R«ll'Srt < P I 

'S’ft 31*53 TOI-kSi* 515 43# Ag *3 TO# C®TS, a ijffr $C33NJtl*bC<* 5”*J3* KHCO, 
5TO Pmfeia TO 55 43? 3fftF%I 533 CTOs +fft$ft#R ®ftfr (Polyethylene 
membrane) 5151 <JSF* 3131 55 I ^^5115 55TO^ C5*15f^ 45sfB -jn^pn I* 

f5SlC55 51W 5^ TO 55 I ^fPT CTO* DO-43 53P# <# (Reading) 3h33t 515. 51 
Mg/L *5331 (ppm) 43*C3 SlTO TO 55 The scale of 0 to 14 pH becomes 0 to 14 test 
(Sample after treatment) with a little NajSO^ to expel Oi) ftf«, <#513 TO 55 1 
O 2 + 2H 2 0 + 4e- -» 40H* ( Ag electrode) 

Pb+40H-->PbO 2 + 2H 2 O + 4e- 
Or, 2Pb + 40H“ — » 2pb(OH ) 2 + 4e- pb electrode) 



Fig : The Mackereth oxygen cell. 


SCTTO* 3 ! ftft(4 5 T *3t3T33 f3*53M 'Q ho<? 

^ $55 351E# 5J5 TOI5 'stlonlo'il I 

35TC# 'NftiC'SH 515 55515 315# (Ability of oxygen consumption for 
,- c substances ®fC®T §3ft*5 5fp *5<2#3 51 5JI5R3»%! &i5 5155 s Srtfta TO I 
<51^ 51 4)IC8(55 I ITO S%£*5 'SiRkjBHW &13 351C# S113C3 51 felSlTOTO 
sfl313 1 TOl 555 'ilftlC'SH >35 <#515 4*53 3*5C*5 31C3S 1 ftSR 351C# 

Ay) 553 'ilf'tfCTO 45 515 TO TO 43? &?3 3511# v ll5»ll e t 5lR|5S TO 

^^5 -gret5 l 45 5^515^ ?Bt5 < WC ! ^ 5J5 5*515 5C^1 I 

ir ,0j 25°C S51TO1415 ^F1 '3iIstt^tW4 5C5l°t> jjht'sl 8.7 mg/L I 
BOD ^*fera '4I1C»1IMI 5*5*5 I 

15^5 ; BOD 1^4t55 ((Importance of the determination of BOD) : ^£^15 

j^^51 TO BOD f5^f5 TO 55 l Wft ^®5 sj5CTO 5fTO15 C5f*t TO BOD-45 

HP C5f*t TO 451^55 TjTO55 <#515 TO TO BOD-45 W* TO TO I ^TOt BOD-45 
SH #55^5 TO TO15 ^5*^51 5151? TO 535 55 I TO Rfotf '35*15 31% 

5«ll5^ CTO TO5 ^«5*^5t 51 *35 e 15iai 51513 TO 515 I 4CTO t5^ 3# TO5 
^555 fTOC5 5*15? TO I 

O 39-'fo. tSl5 5WI«Pl5* 5#tfl ft# 35#> 'stlt'nlMl 5*5*5 1 

3^5 : #5 5PH5f%* t>l(3*ll 1^# (Determination of bio-chemical oxygen demand) : 

: ^5 TO# «1TO5 3TTO ?®5 51515^ ROwtld 5155*5 ftft515/ ft% (ppm) 
4TO*35*lft5 <1lftc*5Sl^5 5|%TO5 <#51515* % 5!5I5ft5S 5lf5F?l, BOD 5*5 55 I ^5 
4ft | cetC«14 b ll 5*i l 4 1 ^ l 5?5 %5H <#51TO 55CTO 3bft® *15ift TO BOD ’ift’SI I 
iff 3#55 C5#I5* 4^5lft ssil'lfTO 515515 TO 4^J#5 5151 3#5 5^515 

5*RJ #5 *51«TO1<1J (biodegradable) ^55 5? CQz 45t H 2 0 ®t#3 55 I 
35155*15513, 3(551*5 <#31CTO 5lf#* 315153 fiQwil 5C®5, 

QH, A + 60j -» 6CC^ + 6H 2 ° 

Imgc = 2£7mg0 2/ BOD = mg-0 2 51 3ft ft% 3lftC® 15315H #51^5 'aiyfitt ^115% 


**f5 BOD 5H *4531 *51^5* <#51135 CTO TO TO 31C5* I CTO51 ft? <#513 5*1# 5^5 
*^3t551 C5*1C5 *Sf3^1F 55 I BOD <#3**# 4^ft #5 ft5i33 35ift (Biossay) I 4^ 
5C5l ft^j 55 1 4 5*15C3 3Ifft'5 3#5 BOD 5R ft^T C5f*t TO 31C5 I *5?# 
^7% B5153 5IiSl<3 •5?cSlCflH5lt>4 5^5 *%-'3tl53 (Bio-oxidation) 5151*3 3#5 

S| '^5 5155*5 TO 3113 l 

NH 4 202 -» 2H" + NO 3 + H 2 0 


4 Fe 2+ + 02 + IOHjO -+ 4Fe(OH) 3 + 8H* 

2 SO 3 - + Oz -> 2 S 0 4 _ 

^ **#(^15 Sf5]T5TC5 ^3^5 55 3feHIT5ff *53313 5C5C5 I 


I 



So'to RwH <3 £*3 % /\ 

BOD ^WWlfifCl^l StfTf?n%5 ^1 ^ftjC^H<1 *|%T«t, (*fl5 % 

'S?mi ^ira i ("faf^R •wfBi c^ihi "i%i rs, 4 "iS^tfS ^\*iiic^ S^iR^ ctr^ 
Maximum stream flow f*R t>C*T 4R° "ifil^f Seedling "II b% *Rsi ^n^t 

Seedling 4?f ®W*fJ $,C°1! H^HI "llftt® Biological population £IC<H «^IHI *Jlos 
"Ihl^W* (*j% "11%) <MC^ "1tC3 I R^R 4*W Micro-organism ^"1%$ 

3lTC^ (7JRR — "1l£^ "ItfR RI "lift, 4WC4 Seedling 3fC*J!'3H ^ Rt | ^ 

RSpfl "llftff® 4M4 $jTC3*, ^R ci^^cf <H% Dilution water) seedling 

mm *$ I "11% *n % SRJ BOD-R*f! W 6 ppm(WHO) S^fl&CW "11% 

BOD-43 RH R*R C^Pt 33 I C*JRR — "11% BOD=160 ppm, %t 35133RR ^ 

"H% BOD 3WI = 220 pmm, f*fC513 3^tf "U% BOD-43 RTR 375 ppm, RPrj 
3^f "11% BOD = 750 ppm 43v bR^pl '2jf3RIl^M^3 c l f*CT3 3^ 31% 
BOD-43 RIR 1000-2000 ppm I 31% BOD W ^ 33, WTO 313#ft 
^333T3R3 W3J (71 3lfR ^5 C3f3 ^5ig3C3T^t 33 I 

O Sfitf-O*. 31%5 -313 3PTT3% ^fSk'SR olR»il ^k*llHI 3^3R | 

^3 : 31%^5 3133PH3%5 *fiwm W%1 3t BOD (Procedure for the 


determination of BOD in water) : 

4. 35 lift taR^I : <ii<Jf>fD RK5 'ai|t|V9C*tD WiFi'S 1lRw> RtfcfilijIJlIIi (.311 <Ml *3 i 

i. 1ml *f‘ > ic<PL» 3PF13 (pH = 7.2), 

ii. 1 ml MgSO, 531 (225 g/L), 

iii. 1 ml CaCl 2 531 (275 g/L) 4* 

iv. 1 ml Feclj 531 (0-25 g/L) I 

4, c«fH*i : ®i^<i e t Ri^fU »T5pn?f $i? Rwi <pw i — 1*1 3^1 

1% 3j3J 0%-l%, f^5 3^1 1% £Hj 1-5%, 3% 53 % 1% ^*3 25 - 100% 

43° ®flR*S lift 51311143 dHj 5-25% 1^3 35 ^31 43 l 
«. $$ 1%$ sftf$ <5|%55rE33 lf33N 7ppm 31 4<J31 ife *11% 3WI 33 3131 <t 
(^15) RftG 1*fe <i|tp 3i<[n bl«i3l ^5H1 ^9 i BOD-^Rl ^1B DO-^ CTOJ @ * | 

^ «iv{<m c i *# %5 ^5 'stR'G i ^ g^ra <?o% Rra do , # s n' p i ^ 

I ’JW, DO-43 *I%H D,-43*ra ^3plt 3^1 *n%3S 

C3TSC®1 (250-300 ml) %3 031^13 '53 33i 3^ 20°C 35111(13113 31 293 k 

m % 3C3 C3C3 (B3I ^3 I 4313 4 35313 DO *rf33t1 3531 33 I 33T 313 s , 41^ 
DO-43 lf33H Dj I 

8. 3^3 »15 3*313 3^ ^51PS #3t5 « ^3 ' s Mc51’l H3 3W ®15 B5313 #31^3 135 ' 

<3 '3(f«R'3* R*f *|it O 313*13 C3N ^31 33 I %3C3 C3 HR 3J33F3 33, '513'S -- 
BOD 1TC3 5 1 *51^ 4^f& %*! (Blank) 35313 313TC3J (11% 353 31^)1 C3S31 
%3C3 313^5 *llR, 3TO3 « ^ 3131 353) %3f3 BOD %3 3*C3 *15 1 " 



RPl>^PT ^113131 R«3M 'S •£|<{(^> iol 

^33 BOD C3C3* '$1C3* 313 %$ 33 1 4531 ^ H%5 Seed C3M 3*C3 (353 W) 
3>Rf*t «m 3*31 33 l 43* '5I5C*I3 UX>43 iR^H 331 3W B, <3 ^13 *5}SJ*13 
(Incubation 4313) DO-43 it^HI 331 313* Bj I 413 f3W3 3%*3C13 3131W1 11% 
POD 13%5 33 I 

mg /LBOD = ( ?l.- D 2)-(V B 2 )^ 

P 

431C3, 

D, = 35313 EX) (»l5f®), 

Dj= 3533 Incubation-4313 DO, 

B, = 15 '31% DO, 

Bj = 15 31% Incubation-4313 DO, 
p= 3)34)^ 1% 353 m 3*%* «gi?*t 
f= 3531 1 % 3IW %f§F5 1 %^rgips 

f. C$ 3*1C31 3531 l? l5P3 c t '5^1 3W I 4? BOD 313C3* mg/L 31 (ppm) 14.C.3W 
fiPPP*! 3*31 33 I BOD of 80 mgL-43 43 s Pu>l3 3531 llPlC'S ?®i3 13CJ13I 131^ 

80mgOj 135 <f>W I 

0 JSW-O^. BOD 43 313 %fc3 lftl33 5^1'al 3T ^t3T33n5T '3IC1IMI 3*3H I 
^33 : BOD 43 313 Pbftii iSlVIn 3t ■^lal < t^i'»l (Limitation or weakness in 

BOD determining procedure) : BOD Mtwsols R 4 ^ 5 ^ 1^3* 3C3C5 I C333 — 
y %33^t3 1%5 DO 1^3 1WI 31^3 ?®%* R«|£r3R 3?3 R'»l«tl llbftw 3*^f 
33 31 1 3^1 R«I'SiH 3lJE\5 fifl3 4.0 % 333 31C1 1 3*C3 1% SSf^S BOD-4 1^R>3 
3T3ICT1 1133131331 1 

3- C3 iRcn CIC^ 353 I 3!(St3 3*31 33, 3133111113 C3 lf3C3“t ^13<B ^jfS ^?fT Tim 31 1 
*IC331I1TC3 1% C3 BOD 1N331 313 *51 Blffe<P *33^13 %J3H 11% BOD C1C3* 
% ^3313 351331 CH3* 313 I 

’ 5 - ^ H%5 3(1335 333 R31*5 $11313 f3&® UC35, 31 #31^3* *8?3 3*C3 I 43i1 
BOD 31133 (3*1131 *5K1^ 11^31 1 

8 - H%s $lf^5 3H@^t 3jm5%13 BOD ifhfl 313113 ^C3 I *51^ *#5F13 ^13 
,i, W313s *313131 35?T 33313 I 
ithsi 3131 11%$ ?®R Ull^a 333141 ^131 313 I 

° 31313% '4l3|t'S?3 blRlt (COD) HC 5 ? 3C3? *3TC3133T 3R I 

3l3l3f335 *3llRC5?3 blR.1l (Chemical Oxygen Demand (COD) : BOD C3>IWI 
^133 3%5«I13 HR 5j31 314H35 %331 ^3C*5 11t3 3T I ^*$^ C3t1 C333— 


(Detergents) micmbial degradation 3% 31, *sR BOD 3131 4W3 *3313141 
*^31 1 4$113 BOLlR'fera ty^Hi 1tbfl3 33C33 313J *3(171^ ?SR CTtl ^olTtpRP 51% 


£1!3*>13> 1414^3 *3131*3 RieaH X3 ^ot%> 


iob- SKR'TO’R f3f34R ^Tf*fRH R«aH <3 SJ^f^P 


I *31313 4J1R4 333 3531 ”10%® Toxic ”1314 313*1*5 ”1113, 1333 — Biocides 
#3153 WQ f3?TCF i 45I*!?1 %>133 ’TO *3134 #4 | 433 Will 3313l'm5< 31 BOD ^ 
<#3*13 3F.3 353# TOT 44fi> f3133%3 ”P5i1*5, COD (Chemical Oxygen Demand) 
£|C3I'SH 513 ”R75 I 1411711 *jl3*5 -'Tlt^US 31 141131 3# ”1031*5 ftnMM drMHWMI tepj , 
*3jfSf3 @*®3 £|3*t3 ”131143 31313134 ®13t c l mg/L 43*14 £|3*0“l*5 13 ■‘#313 
4fal® 3 3J35® 53, ®T14 31313134 *4%®3 50531 3t<3 1 COD 313133*5 BOD 
vpi3T3 S»t>v5 3, 1433t ®13% ft®3 <3 *31?®3 C3 141131 '3311?% 313B034 %f2F313 f3*5rss, 
3t5 | W ®f!3% 141131 141131 ”13t< 3114 £HM3l3l3l34 fiQh3l3 13'013t 1450®® 53 R , 



3MWR4 35 ?®3 (CH 2 0] + Oj 


3mnif33s 


) COj + HjO 


^<Si3 35 4Fe +I + Oj + 4H + 


31313134 


> 4Fe-J + 2HCT 


NHt +20j 


3l8lfll34 


NOj + 2H* + H 2 0 


cod 43*15 tsFF!^ «ifaFsn i 'Sr^itgr® 43? ftsrsii® 3# ”1033 35313 cod *lfiNi”t 33 

4133 533 3131 3g 33133 313J 1303 331 313 I 

COD = mg -02, 31 %tB 13 3113175 1331313, *3§t3 K 2 Cr 2 0 7 3131 '5f13^tn 3?3 33J3I 
#315 3f®*3 <3 #3t5 %03F3 @®3 G3% 3$ (2®3 <5 *3j®3) *3il3 K 2 Cr 2 Or43 3131 ®033] 
*ffC3 I 

0 4!}-08.31TOft4 , 5lf%(1^3 3lf53T (COD) fali*H43*3 I 
@*S3 : 31313134 d|I< 3I (COD) 133133 (Determination of chemical oxygen 

demand) : 3#33 3^31# ®T34 (1333- K 2 CrA) ^ ^f®3t313I *3 351® ®t$3T7M 
33 433 343 <?53 ”13l4l4 ”#’41333 *5rc”P413p*5 43 33C3 ”103 <3 4l4d *5l5-*3'ai?l’ 5 
51035 3*313 ®3J 13 ”03313 *50%[tS13 £1131313 *51145 3t3t3f34 *3%®3 50531 31 CODj 
^ff ^ I v£J3 *<.<* ppm mg/L I 

3lf3, t”f)3 3# ”103 43?. f*ig®l*5 3# ”1033 35313 *j33 301 133133415 COD ’®3 r ? 
?3l*f8j I 415 l3*fl3 *3J*5J*3 3*3 33133 £lt31®3 53 I 

5*#f® : 415354 AgS0 4 431 14131^5 £0*5344*51 *jfl43t33 ®3I 3J35F5 HgSO 
50% H2S0 4 5® 4l4f45 K 2 Cr A 53314 £Rt3 14313 4gll3ll3313 31314? 
£lPl's433 (Titration) 43T 53 l 

3(CH 2 0) + 16H + + 2Cr 2 07 2 -» 4Cr^ + 3C02 + 11H 2 - O 

COD f^3 : 35313 COD 31314 Rc«l'0^»IC3 f5313 431 53 — 

... (v,-v,)Nx 8x100 

COD(mg/L) = 1 - 1 — 2^ 

133113, 

v,= 413*1 3^33 ®3T 31354 14313 41113113313 3I3141&3 4ff343, 
v 2 = 35313 Slf3*53*3t33 ®3J 3J354 14313 4)H3ll33l3 31314153 4H343, 


^U3 *5IJllSIlf33I3 31314153 333ll3f5, 

<#^133^31 133135313411343 I 
jJ p | fj f5| s$[l3, @1231 141131 4J3I3 COD 313 BOD 313 4IFT41 c#t 1 C4^r COD 
^)j53 tvta 2®3 «te313l»tl 43° 2#34 «1®13 13&3 4^ @43 £f413 ?®3 3^ ®1%4 53 1 
^(5^13743, 14113! 3531 3!f33 COD 51^ 120mg/L 43^ BOD 313 51®5 lOOmg/L I 
gpftS 3*3 313, £ 3?f3 3I%$ 5ll4 ^t 5H3 26 mg 3%.®3 433 33 ?®3 

4315, 3131 351®^ #3 41®3 3Mj( 33 (Nonbiodegradable) I 433 '33115% @31533 
}!? 541#14 4l34, 3*f433 #531*14 1433 ®I#3 13l3, f@5l31®3> 1 
HOD-4^ 'F^ COD 134a 3*31 4JC33>I^A 35® I ’FT3 4#3 53^3 3^3^ (5^ '3133T3 
3lf®%® Cr 2 Of 2 -43 315113) ®ll3*5 413 COD ^43 431 53 I ®!3% 33SJ f3*113 ®l1w 
5^313 33'3 1^013 %*5 313313 Cr 2 Of 2 ^531 ®ll45 f3*tH33 ■‘113313 '3T'331 313 I 
3(CH 2 0)+16H + + Cr 2 07 2 3C0 2 + 4Cr’ + 11H 2 0+ Cr 2 07 2 TOPlt 

| Cr 2 0f 2 + 6Fe + * + 14H* 2Cr* + 6Fe*3 + 7H 2 0 
1m mol Cr 2 0^ 2 mol [CH 2 0] s ^ 2 j m mol0 2 = 48 mg0 2 
04Sl-«5. BOD « COD 43 3131 3l44T {3^3 I 

533 : BOD 43° COD-43 3131 31441 (Differences between the BOD and COD) : 
i. 353! *tlf314 f5 4f<3#3 3131 3<3f5v5 £0331313134 ®133 £|&313 3135*5 

3rf3HBfl33 31331*114 BOD 313 I 43 444 51 6 * mg/L I 35313 1331313 ?®3 13l3 
4@4 *jtl*5 *S[f3}CSft33 *1%313 31 *lfo*11# ®?®3 ®134 3131 S®3 13ll*13 

®131 c 13 333 3]35r® 53, *5114 COD 31*1 1 43 444 5121 mg/L I @«3 3aifrfc> 
31315 *fll33 35313 ^33 301 %4a 3*31 53 I 

*• <^1 35f3I3 COD-43 313 BOD 1314 13ft 53; 14331 BOD £043113 143330 
^®3 *311531313] ”1314355 ®lf3*5 53 I '3”13f314, COD £043113 ®I33c<tWi 33*3 £13*13 
(Biodegradable 43° Nonbiodegradable) ”(3l4 ®03*$ 53 I 43 3*13 4f3((.s?W3 

3135J3 ^034 53 l 

l-K)D^43 £0431115 4^3 3^3 (4 f^R) 1 ®<13f314, COD %^3 £lfe3lf5 ®*5TS 
^ 1 13143II 3«g 51*5 333 3113 5 3*5l 1 

BOD %43 £04 ; 3lft>C« *33#3 5131 ®133 £03F31 3 I 3^ 431 53 1 *3”l3f314, COD 
^1^313 ®I3 C 1 1®3( *lf]5**tl# 313I?I%4 ®!34 3131 3**^ 3*31 53 I 
BOD £03F3lf5 3*t313I 43?. 333 3!t s T , 4 1 *3331314, COD £04*30 ! 31' ! TO^*5 5**5 

' q ^ 5 I5®*63 1 

[i °D43s^Sfl33T3I3%4£feTl I *3”t3f314, COD 4415 313B034 £04*31 I 
B ° D ^ 1514, £lfff%4 ”1031® 1433 ?®f34 %®T®% ?®3 3?3 ”03313 

®1313 £(131®3 53 *533 BOD Mil 431 *3*5JI3*1J4; COD 33 I 


fl. 


5. 



f^saR 




^a| 

v. bod grat 'gncgfcgfifa gfttaMgwg gt ^ sti'iww w, fag cod 
•> i5tc« xiTJlcHI gig gt 1 

5». BOD C#5 ’tifat, gfigfags COD 4g# gigiflPfa atffagt 1 

ho. BOD <#*1? >^^‘1 gwt [CH 2 01 + 0 2 micr °-° r S anism > COj + H 2 OW«jfc> 

cod "iffatg gffagg : 

3[CH 2 0] 16H* + 2 Cr 2 Of 2 -» 4Cr*3 + XOi + 11 H 2 0 I 

O fiRJ-'&S. CTT5 £^g <p|4m (TOO fa? 

: CTT5 &R g#l (Total Organic Carbon, TOC) : *# grsj, 

CTtB $5jg gsfal fafg fife# grfsfa ^nfaw gW-? gsgj gg I >5 gWt TOC fafa BOD 
fatgt COD CStC* l ^ ’l^foC'vo (5-10mL) W gta 

■>5I^C<M Wgfaw 900°C ^tnsiiaiBI «^Jlgt gg l ftSR ’Silfas gCH CO r 4 

<# c fs gg i cq-cq argwifa* gf'i^Sfaf itgt • p ifl^n‘ p i ^ gg i 

fag>g opisfaw £sr <w4hc 4> fags^ ^j^fagsg ^otf^lfa® 30CM00°c '®i , iw fasrn 

gracH^ gg i ^<13 fa«wc<* *mg caOTitewi^g ’igifecs ftgt gmt%Rc t 

*RflFPiggs (Flame Inisation Detector, FID) ^(.d ’ifigM ^1 gg I 

sjsgtt grfag* ggfaw co 2 ' s wgt civ^ gfaft't fafa ^ (^TCRT ctt5 «w4c*m *ffan c i 

gfang ggtt gig i^g^ < iifa5fa < #gw^ggitf^rcg^iToc gtgtfafgggtgjg i 

OfifiM.*). CTftr'^igt TOC -S3 ^BHgfa ^IWltTHI W I 

^gg : wfl> ^fag gt Toc-^a ’ptfrofa : fiww gtpg gtw KjSA ^g° *tcg h 2 i’o, 

cgtg gtgt gg i ggi*t co^^ HCOj^^ijfCOifafa^wflg^gi H 3 P 0 4 ^ 

gpspt 'SWgj N 2 -4g gRJCTI sparging *RH gg 'flg 'TCg UV gf*| Rwfi's 184.9UV I 

«ui«ijf3> cbgiwg ggj fag swgt gigt gg i uv gfa fapg grat ^.*13 oh* cgfagiR. 
5%^s?^g cgfag ffs sitgw grgjgt ^ 1 sugg ww cgcc^’tng fa$g cgw cggg* 
'si gjpi cagcgic&isnfip m gwt gg 1 


O fiW-g.V. Drinking water >flg f^TlCg Desalting ^ lc°ll bHI *W**i I 

$gg ; HlR Drinking water-'flg R^lt<t Desalting (Sea water as a I 

source of drinking water-Desalting) : ^iRd electrochemical desalting dectrodjaiy' 15 1 
^g?. Electriao-osmosis-'flg ^®ig R>^ 'pW *TTO I Electrochemical desaltinp-* 1 

<^H?t S*if|® ggw? ggj fag ^3% sjgig *ifibWHi ggg fajm g " 
^gi gg 1 «oHig*id^g ^iiwic 1 * <si^$ ^gt gg ^^wBragg^gg ^jiwrc® fanfg^s ^gi 

gsjicgt® >gg\ ggicgl® Spaces cgc<P diaphragm ^151 'Wl gilS 5 1 

diaphragm 5^11 Ceramic gt micro-porous rubber, g^g ^JIWFS diaphragm ^ 
gsgt giW I '5Ult*g® diaphragm gw I Ceramic gt micro- porous rubber, g^ ' ' 


^ a fgf^r-iR ^ntrpact fg^Tg ^ fifg% bb b 

jjphragm «ohW'»i'i5*i ggg® gtgt i >gg5fB gjigcgfSgs (Fe 3 o 4 ) ’suiPtFs 

fifffi gjgg ^gt gg ^gt Fe, Zn gt steel electrode ggtwrs csgrcg ^gg gsgt gg i <iifa^ 
Central <$gftg gsgrcgt gg >ggt 'Sfa^fiigtg gfaiggt gs?t gw ^tigg^g diaphragm- 
jd gt»n c®g g^ rngns « gsnwre cma gw gig i ^snggg^cgg back diffusion 
jiaphragm gtgt firf®g>3 ^?t gg | 

C ’ TOI Porons ion exchange diaphragm gjggig gsgt gg I ggg diaphram 
fggfa'S ggt gg, ion-exchangers Rw list's gg 4gt Rfaigg# 'SJtgggTgg ^gcg 

5t»|^lW I 

RNa R +Na‘ 


ROH^ R + + OH 

*ttfgg 'gtwiwi 

^g : *nRg : *nfa ggcrot g® gwt gtgg, ggpggg gi g^g i < jfg%3 g® ■»# 
srcg tsjg fijtg bo «iwg^ ggg i ^gg g^gg •gtfas £^g ggg gtggg ^51 fgs^ 
■ifHtgMj gg i igggfgs cgRg ' 5 M cro? ^gj gsR^ gjggjcgg ®<rcgr^ gg i gsjQjg •gifags 
gH *1lfg (marine Water)^ gw l 

'ifgg 'aiicsi<r>tu tsigisg gwt fgggtg « ^gig <gF5, cggicg gifg ■^rs ggg* ai i <»ng 
vict i ^ ^gw fiitg ’Tsgsgi g ^siwg gwr ■»# giicg i ®wgj eg ggg* gjFgiw gtggg ^ 
"ifgg gjgj gjggjg S’ftgt^t gg i gjggig ^sicgt^t gtfgg ®«cg gwt gg-g^t, gw- 
^^,^'3^r®^ < iilgif5fe^gtjgg5^wg gigtegigt^ i^siggjgtgtc^g^gg^w 
• g'tgggs gi^gtg gwa gt^ft gsgw gicg i gji<TO gwt, g t g ^ r egg ^gcgt^l gtlg 

^ \5ffi | 

^WRhti fitit *ftRg 


^•gptt-gtfew gi^i cgw ^g» ^cg gg^ cgnn a gtagtg grfg tgir grfgg cgw gtt i 
ggg gsencs gsgwi gwfcgi (cggg_ tfg grcgg ^sfgj) sp gfanrg gilg «?nw , ^ <^<3 
cggjg cgw *n^ | rsngtwg cgw gt^ csgg ■iigs&i gi grggg fast <nfgg gsi gg. 
» ”-1^1, Tfgp,v5pf <3 1 T5& ^ vs^rc 3 ^) 

^piPRt fafs lipgggg gifg giwg giggcgr^t geg 9 tc®cg ^ ggw ^wtggg 
^ *ttlg 3^ gsd <#wtgg g^cg ^5t *ir gsgcg i 

^-8o.^f^g^«<g%9Kgt^fgggf^gim^g^ 1 

: *Wi«asi : 'Siigir.gg ^gftg l^g gr?ig ggg fg^i sgfa® ggw 1 tPft 


,„!,5ig c tt^ <llfa gig gwat^gt^gggai^fij^gwgggg fait •gifas 
^ 1 ^lgg gwt, ggegg •gtfas fijp •gfant't «igg gtw, gt feg g% gscg <?fw 1 g*w ^ 
w*^^tg cgigrgtgJgjggw’trcggi stiffs gig feggpstgggg 

^ttw 1 'seg gg giega cw 1 fiOTSj gg 1 Rs| -sng <ag» ^gjjgj isw®? 

gtfast fifggg gsgw gteg 1 





(W, 


^lf*Hl 'SJC 


Recycling of water, role of water in conservation of 
nature, necessity of quality water, purification of water 
(filtration, chlorination, boiling and distillation) 


o 2 fi}- 8 y 3 H 3 # 31*1 3 ift 3 « 3 **$ ^ihimi 3 * 3*3 i 

vm, *5f33jc53 *5n*n t 3ift$ ^ w ’rcfts 

(3JIW1 f3*t? ^ 1 *51313 'iH <£$ 3# #3F13 C3*rat strain 

* 3 if 3 ’ 51*51 'stR'a * 5 H?i 3 * < 3(1 3 TC 3 *, 31 "ittera *jf% « br 

q rctre 1 7R3 31 ft *31331 ^ 3 K 3313 3it s n, 33 * ^nw *nw 

a ra i a %i H?f33 af5t33 bfu 313 3*f3 1 ^ 'S3*fi> * s ra3i?33 *si«^)1% * 5 rc?Rs§$ 3ift « 

v 5 T? 35 © 3131 * 513 §33 f3*& 3*13 1 5f®*pi ws <m m *jl3%5 br?r. 

§tk^ C3*H7H 3^tC3* 3t 53 C3*TC711 313313* C3*3 *K3 I 31*51133 l*n>tl'5l 3331F* 
«tn^ fons 31 % f^rsi 333 ti?i «nw 31 1 wt wst 3 t® §cfc%i %r wri 
2f5fsj3-t§i3f i 1i>3 3 % 1 

«n^ vm *311331 31131 <w.«<p1*h c%s ®i 13*175 3if3 1 *i5l«w 70 ^135 3if3 1 31 ? w.-- 
<rc®, c^tct 43?. 5 ire iwiaFCT 18%, 75% 43? 22 % 3if3; 433f3* %s -a 
elfjfSflet »(]f^ S||^5 | *835} *jf«t?tr*5 51 W*lf3 3*f f3*.f3. ^ 3lf3 3131 313 3t3T 3^ ' 

CTlft 3133 31 #W l *# WT ^ OT5 26.6 @333 §3 l 43 *W 

94.7% *5HC5 PlWlC^ Rlt^ 43? 3# 5.3% 313171 <331 313 ^Cs!jl(.*>HIIW, 313 3WT 97 ' 
«HCTS 31313 i *333 rq^JR 314 3% ftfS 31 'Sfa 3ll3 i 4? 3% 3tf3l <3*33 31^33 3H 31 
^srjri 3*1131 3J35*5 531 1 31? 3C3I C35 3*H3i 30%, BW C*G9 50%, ^ T 

7% ^R' 5 tl*ira 12% 5J55® 53 l 

O 2 W- 85 . ^IWISR W I 

: ^Rrft? w^'v^tiT ^ 3Ri #5 rrs 'sn?'a « w?rmR?R5 ?rr r- 


giw>i<r v 3r -o SS'S 

I crW^aife Rhsjws 3 k*jj .jrssr ^r«fj«, 5 .<? R 9 rm<js < 3 iRrs 3 ii^ < 1 # 
^5 7$pz I 2(13 \<t,ooo 3JT3? Slfef^t fltf^ 3^|hj (Ript '5n3FT3 5C3 3JR1 313 3R^ fijf% 
^ go ®1N ’llR^lRr'S C31W3 Sllf#3 (£33R- 15l3f33t) 5C5 ^33^ 3R3 I 3fw '5(13131 
^ dpllft 3^*5 ’tPw f3^35i 31 3T3??5 *f(l3 31 31133 33133 3T35J3 l3f%'5 3R75 3t 3ll3 
S C3 0(131^1 <to 3^3 33 %*(3 3*C3 3T%( 6jc«m 3l«t3 ii]3R ^f^(C3 C3, 3lf33 ^31 
.331^ ^ ^ 1 ^3^3 31331 'fS)3 5C5 31C3 f*mi 3lf33 Bf3J? i 

r ^nt3 31^31 3§ §33 5 C® 3lf3 ^33 >iI3H >£135 irfe C3, 3lf33 3133 313J *#33’ 31 

£5 *333' 3E3 hll^WCS I f3031 3ll3 5T51 C3C55 C3C5 3135T&1? 313 C3C5? 55H31C33 3313 
n^3? §f6^ 31^13 3H?551? 3J35J3 C3I3 35C3>£I3 f3^3i^t 3^13 3333531 313^1 ^I53353T I 

q sffl-80. 3lRw 2^3 331C^3 5333133 VICTIM 3*3*3 I 
533 1 tst3 3Hlc.^3 5533R3 (Removal of dissolved organics) : 31*1)3 'Sic=1 

fq3]3(R 3#33 t^ffeu 2^3 C3tl33 593WI3 §3f^5 3*1131335 f3f§3 33C33 C31C33 §33 
*-X3 I 3lPl3 ^31^5^3533 5lfaRII3 3|1 h(.\s Rfc>»j 2®f3 §3^r® ^fl 3*C3 3P1 31331 ^31 53 I 
3lfe5 ft*iJ3I3 I5§f33* 331< £13^2®r3 C3)C33 Cj3*lQw3W 3*1^33 OSlt335155 C3)3 31^5 
R I 551^ 0*ll3C33C33 ^ f33 333iai3 w tg >£P13 2®13 C3fC33 3>(33133 3*13 3lf31^5 
iSft3Jll3lfii(.sr*r 3k33 35^3*3 2jf§33i3S^l ^f§ 3*31 313 I #31^53*33 §3^1® %3C3 
3lfk53 55RIRT 2^3 C3tt33 5II3J 55m®l1§5lt'5, 3*1^#I35 >a15r®, «fC^l>£lPpS 55RJ553 | 
:^(*{^*<J><J3 §353*5 g*5ta ^SR*T3S 2sf3 C3)3 CT135QI^ 3^ 3lf3 f3E3133 SlQl*3l35|3 
: «.3p 53 i >£K7?3 '5rf3Rl<3 t5§f33* 331^ WH3 (^131335 *53; 1000-5000) 1 55RJHT C3)C33 
#l^5l5CiSi^, (211153, 1§§13tBf§, 1%3l33, §3^3 §1^3C313T I §^ 55113133* *53 <£13* 
*TR13l33i 23f*R§T3 3*13t3 l5§f335 C3t*P1^5 3^1 3lf3 fk*n3!*13 C#5 S 3 1 3 1 3133* 
^■fUfU.# SPSTClfc® 3*13 I ^313 13B1»R 3131 >4W3 55|f335t*»|§ 55IVRR3 3*31 3183 I 
^3 2®3 331C<f3 5513R3W3 '33C5C3 3*1#3 33i1% 5W >fQ}»3f'i 3#R3 (Activated 
l ‘*rbon>->£13 §33 3^3133 (adsorption) l 3feRTf5 3*1^35 C3 C3*n?lt 3>r^3(R\S 3^ 
' S ^. 3*li, fl33lt6 C3C35 ^ 3 RJ 3 Rj , 3#nsfl3v5 3?C3* 3Tp '5(g3f^(§C'0 6000°C 
' ■mam 13C5 *511^335 <S333 3*13 S^a 3*31 53 I 
' JO-700T 5Smrara ®133 33I< %3C3 COi 3J3513 3*31 313— 

COj + C-> 2 CO 

' 300 . 900°C *513313113 31^ 3131 WI33 3*31 53— 

HjOtC -» H 2 + CO 

IgHira ^535 35^ CT*ai^Pll 35^3 3331^3 1k*13 f^RJp#^ 3*1^31 

^ C3lC33 afe 'aiMfi? -33^3 3*C3 (Surface area : 500-1500 m 2 /g) I 

3*f<5*r 313133*5 ^5 331713 5C3 3IC3 5 I 331 : 3RI3I3 >33* 31§®13^*5 3faF3 <pl4*( I 
3-|4 h 3 3*313 *3I<PI3 0.1-1 mm 3TPll3pfi >£I3* 3I§*513^**5 3l>£t*3 3*1^1 
. ^ 50 -lOOpml 


^8 ;gJC5 5 aa*a fafR4a ^TTatai R'aaH <3 2 Ea| 

ytfmfs arta m ftsa caftaa afkaiaa ^rara sjf® cam a*ac¥ ataiaa aiaat 5^ I 
^ »JFSia '35m 5 !?!? aT5ICR ^kiTi ifkilfa® 55 I >1&<11^ 5 * 1 %^ I 
■^e, <jks%i csaPFa afkataas Rww 4a ^»i 4 ^tfi'oit.<j> a^ori ^wrt i *fl^»ia^r* | 
srfaRj artcaa aia5]Caa kfjicamj ^ aifi® 5r s 1'0 iifa fkiiaca WB if 3 R^ 
•qfca <h^ 45^3 ajtaas i afaapf® a>i^c 4 ^RRsMca t^T® ®ra §aa cacas f%j I 

Ikas <11% 41515 SFRt aRTt 55 I ?®a CaMasR. f?5 I'fit (activated carbon) Otlfii* I 

55 1 ^a ai^t® 950°c ^53 asra aja5® «pi4'ic , 5 folata shi 55 1 45 '£feani I 

rtaciifa® 3 sia C 5 faa 35 ®if %3 55 sararta ^kara ^aa^aifa® 55 1 

i*3l% awcsfa 5 afaara ®rSta faf®3 afkaiaas s^fr $ « 1 sirraiaaite xaijJ 


(Amberlite XAD-4) 4CR5 'Saj®5 I 

0«W-88. iifk®5ft^'5it^catm'5i5iai^it<ni^ia^H 1 

%^a : 5 ft ^5 ait®a catcia ^55taa (Removal of dissolved inorganics) : ilRa 'ffa 1 

ikitata ^sjfcsia sa a a^r® amiaa ^afaart 1 cawsifa a^ fkaiaa caras arc aars 
ataiaa® 300-400 mg/L i^fs 5%j?5 'sil'Sta iart aita* 1 ^fsai* iifaa ^prtmsRi faaai I 
^[Sta siataita fks'tia ^rt araFfa® iifa caw ^sa cafcaa ^iaiai 'spsra 4JC5 TsAh 
5if%5 Rtdta lacaB® 1 

tkia a^ca ilia caras aftuiicsa 4at ■’fwata 'saaiaa asai at 5j?f iaaff *rtic5 'mra 
SiScS i fat a m a foa r a S'sa ate 1 ®f®aa csrai fairs tsi atana arja saaRis 
siifa^rt 1 aitsa iairta 'stiatata at®a «iat^t '5®rg a>rta>a aaif® 5^ sfi> s®ia 
ajaa^a 1 'rtaa*? aifk® fawmta %aift aarta'ga (caaa-NH,) at®a asr^a=!^ 
355* aa at, aa?. aif®c®a area aif5® 55 1 

ci5tga stfajntpr^ a%arra arfaa^ a^ai^ f5rata afaifa® 5*5 ’'start; 
%wacSN5Mftf aa, 'staa fafaaa, faafi® 'satatfta stfenaft Scaaraiii 1 a^ 
fa^atasari atartar caatga stfaRtta\r^a arar a)iHii>r^ia, arr^Tf^r^^' l 


o gm-8g. aw trac i a frnat^ fkaa a^t iif^a fktraa ^n.>iip>ii ^ 1 

%^a : ftrataa sifapat : a^i itiar^ sjica sn^nfa Ikitaa ifeara asat 55 1 

fijfett tja.atsiaa at^t, ajgfr^® a^iSa iat^ 'saatfa® 55 1 

iaa%f ito c arats tfa fkitaa sjfeara aiaiaia® aiasc^ii aiat ?sa fkita 3 

aatt 55 1 aita atat ajagwai ifaana GStftaia aiiataria ia afeaf® si® 

a-as a?at 55 1 « fafwg ^itatfa ficaa c^ra ®taa-3fa aar apna^a 

'srfaRs^j aj5iCTtij 1 saw arsjfa® NaCi-sa %ii%fea aaata fatilfa® asft it^ 
aaana^i%®ra 1 


^ A ■ic^>i-g v a fafa<-ga ^atarai fa^ta 'Q ■gfgf^ yxt 

0 iji-S'i*- ii^> at 'Staasja^aa ata^i ancatsat aa?a 1 

: atfara* a*34oira anaa^s <hw 5ra >aa5 ^a at aratrats (monobed) ^SfarB 
S’p 'snfal^as caUfcag atra af^rssrca saa^ta cafea ai®r® 5ra 1 iifkas 
^jui^pi <3 amama faiaaaaafta cssa fica csjai ®ra >iiras aia®'js asat 55 1 iiiaa aa 


3ii5a 5^?® *^515 ca>a°iai4 ®taj iaif% 5 rat ii®a 1 <sus ^fwasai 4®trata ®aj 3a 5 
Aft ataata a*at 55 1 a%atra iif%^ iifa ^aat anaa^ iifa aaaata a^ata ®ar 
agfgf^faaia ijar^rs'Jisfa i^ifeai^ifea cwaiS* iiti ara 5 ia asat 55 1 


0 4S-83. ’jaaar® ajaatraa %wrii iif%a %irat^ai aara 1 

: *faaar® araatraa ®wrii itf^a %irat^ai (Water conditioning for 
domestic use) : ^IC® 515515 %iT5t^t iifa 'Siaii'5 C«®H 5G5I 555^5 I 4$ ilia 

attfut, carat, at®! uoa5 ^aiHj aro aia5ra aat 55 i^®atr^itfk® 
i. ar^ia^ia^aifaatia, 

5. ajt5a?i®ira ^5, 

'0. art® a < 1^a i45v 

8. *[5% 'Q faawDa 5c® aca 1 

*fiata itf^a tSirat^ff^ai : iasPif^rs 5taf& ^ra <^15 a^fg aat 55-i. vsaraa, u. 
stiitaaa, iii 51 *m 'S (iv) 'sftai^js^aa 1 

i. MIR (Sedimentation) : viiaa 455 aaxa^ Sjfeit ala 55^1 iifa 5T® 

iif^ 5 (suspended) a^ras ^ia? asar 55 1 ^nui iaf%5 a^ aafa® iifka* 4asf5 
fejKra ^a ^a^ia cara fka atatTarti if%a srsira Sagrasa ®arari ®ai 55 1 
ara ifaaia iifa %ia 5c® a?45 5551 55 1 aiaiai®ira 4? sifSianf^ 4asf& rtaara 
<3R fjita 5n?ras a5irat 55 1 45 SiKras iift 'aaaa® <4^fa4/cafoaia/©g5 faras 
iaif^c® iifa Piaat 55 1 

**• vtrtaaR (Coagulation) : ®ii5H &jir® 5C® iifa ®af&aaa §ji?ra5 aia i 4iira 
ilfk® %if^$ ^ aifa, astai « asara* cwsmrar iara ®afs %a 1 4t c«®fia 
^tarai air® g^s wstrS %a ®ia ®ai §a?ra5 'snaaa ai ^smgfa^aia aaaras siar6 
^*ia%ara cam asat 55 1 4utat 4iaa aiiiicai 5itc®T^s ^aswa iia asra 1 45 
^55fitisar^i fijaft® ossmraia aira 'js ara a® 'siwa ifai® 55 <3 55^ 
^5®aT55 1 

aifk® 'iiji^falaaia aiawt? cam a^M-fa^ca an^farsai ar5- 

A lj(S0 4 ), + 6H 2 0 5=i 2Al(OH)j + 3 HjS0 4 

' V ^tSfeacia ®ai H^-ca? mfa® asai acaisa 1 afa aria £jmfaa5«ica a#a 

^,®ra- 

A1 a(S0 4 > 3/ + SMgORCOjJj -> 2Al(OH)j + 3MgSQ 4 + 6COi 



'£K?F>1«5’' J T (5f3*33 3T8T33 %55R 8 >2>3 


ii*$ -SfCWRI^T f5f3*33 315153 R«iR *8 3jg% 3ft? . 

f\ 

5f3 3lf3 5058 ’iRulW $lSla 31 510$, $05 Na 2 C0 3 51 $113(31115 '^Ohl#?® 0513 $51 55 , 
A1 2 (S0 4 )j + 3Na 2 COj + 3H 2 0-y2Al(0H) 3 + 3NajS0 4 + SCOj 

31(35 twa wifsjmi 'iijpjlijpis 05t3 $05 <=ni*j(3f%t3 ?!?05i3fl?os 3f53$ $51 ^ | 
NaAlOj + 2H 2 0 ?=» NaOH + AftOH}, 

55$ *31? 31515 S13I 8|(<5 pH-*33 313 (35acH 315t 531 8 *&wl? <tH$l<j) 331%jj 
*»IO3l*i>l0<i ftHlwl 55 i 

iii. 51*5*3 51 3(5ijl«l3 (Filtration) : 3J335$ 3lPR C$03 <4 2|l*a»5lll? 5PTI f%«p) 

«5 5 ^f 513 I *£) SlfaEIlf? 5PII 8I33W 5$ HURT'S $33 3lftc$ jyl53i*SH$ 

3‘il(.'43 305T (3t5 bMil $05 v±»|->ii4M 35$ 2(3 •531 1 0351 515 05, tP* <lf®13 3?C33 3 tjj 

1^c?i -^rtf^c^s ^5s?n ■'•pfi^ ‘^1^5 ,; 5if5r5st?»r 5. 

*3 55 3lft 5.C'» ^70 55 1 

O •2fUj-8tr. *i<jlii*tt<(Mj *t%5 iS«3 350* f$ C5T51T3? <S3?3333 3JT5J1 $3*3 I 
®<33 : 3ppf% ^310$ R^tjwIi f3($»J *1%3 f$*J f$*J ^55 30505 l 551- $T3*1%3 SJ513 §55 
C$3, 555 ?$#) I <31315 5155% 515515 355 f$jT8, 5% 3 5lf|$ 5% 030$ 3lf3 1 f$g 
*l%3 $55 (?t3c< >35 *it$(L>*3 <3<f3*3 55 55° 3F3 5I55JC55 <pc«i *38031 *5$(33 (3oC“f5 5CU 
5103 I f$$ S|^f$C$ 5155 $($35 '51^53 *1%$10l3 30505, 51 5^53 5T55K5'3 f32C*t5 505 
51 ^55 $«30$ 33153C5M1 *1%3 $«3 303 I 03)3*1%, f3*113 <5t33l(*t3 5515, 31$13 
?$#) 33133C5T3I *1%3 5515 ®55 %3C3 f5C#5 I ^313337313 #3$3 3j0c3l$ 305 
5J55 ©tlirlla Rail'S 3*f3 3(305 Rt"l3'»lt3 (?(?*« 353105 C3 5 #*^$ $ca S|p *513 

■^(S $31 515 I 5) $13 5151 5T* p f <5^3') $C3 C®t51C5SlC55 515151 f55^®5,*tt55 5551 3S3 1 
*511515 55515 C31$0$ ^TC®f 3lf*t05 ?13<I?H vjfic.3 (^p* 5 . S53t33 $31 050$ 3103 I 5&SJI055 
5531? 513 -21*T>?I 5I55 S 5 5RsfS SR551 1 ^jvsl'5 51 01055 5| 35055 51551055 *K=1 >UO'C5l 
1520*1550551 1 5) 55505 >11053055 5513503131 *l%5 ^5 5®5 515 I 

O «W-8&. ®»lf55J«t %5I05 555? 

^53 : 5lf5 f5C5 ?|331?3 ^§05 OSt31C5U03 05 f5^«, $«’H53 5551 55, ^!0'<f Bi^li^js. 5F1 1 
O -£fff-<?o. < 1lt55 *352515^5 f555fi> RUHR'S %35 I 

^35 : »fl% ^5f5T5^5 : f^5 *f5^51 W «15? ^llR 5151 3SfI^5, C5f*15 ®W 

(*T5^5I S. 3 «Pl) ^1551^ 5*3515 ^51 5515f5 ^10^ 5J55I5 3*51 515 5t I fS^T *#3 5? 

<435ft> Wf f5C*t5 5505 35-35). 3M-f3*| <3 5)055 <1lf5 3 I 3MC5 21^15$ ^3 505 

”11)5 51 311551^51551^ C303S <H? «£I5l *31*051 C5C3S «5* 555 15^ ^ 
5I35I5 55)5, C5f&<3 5151 555 51313(55 <15!< (0555- «H0#i5) 5151 ^5$ 505 * a fl* fl?n9 
'51^1051^) 505 5^05 I ^5151?1 '=1151055 51351055 ^ , 1C51^) 3lf55 <1(5515 % f5? ^TS ^ 
5J1, 5%G <51151055 5J^ 51%T55 50505, (5^ 515515 ^*5051^) <1lf55 <#51*1 *2(5? ^ 6 
^t%5 1 551? <11^ 5155105 'SIWIC'tS vSTS^ 3C# 503 505 ^ 515!? <1l(5 #5105 515 4,3 
5J55J5 5551 515 05f&*3 f^ST 5505 505 I 


* 0 £ 

<u(55 ^52=115^5 5 S 05 I f5055 0531 ^C<5 3103 f<JC05 3l(5 (5^5, 55-5^), 313- 

31^) 5T^lf® 505 312PK303 3053 505 I ^3^105 3P3 5#f5 505 3305 055 *3 
^0 rsl ^f®5 <515505 %C5 *5103 I *£? ^5 3l(33 5® 'i)3»(i5 *5(s*t 55-5^1, 313-(#1 *3 3^5 
gjg 3F? >43° <511515 51®%f<5 55 *8 <|d5 *513103 (#5 WT I 3lf55 3? ^2315^5 <5^3 
1 5? <J3£513'o5 51 503 5051 51, 503 55 5 'jf5C*5 3(53$ 505 05$ ^p51 

| s|59 351 5051, 3*33 ®«!3153 3*03 05$ I 5d 5031 3l^f$3>*sl05 3l(55 <ytf5f(5<^5 I 
515 <1351033 35 5^ 31^ 39?15 5505 $1 3(50*1155 $05 <55515 515515 $(5 $1503 
j ^jf5*S ($^ 51$ 55055 ^plJSIFP^I? 505 I 

3(505*1 355^03 3T%5 ^Pl$lt3*35 I 

: 3^05*1 3W1 3lf55 fPt$l : 05055 3^050*15 3115 3j%15 ^3t515 *3 ■SJOfBTI 
«pSfip 8 305r*F$105 3lf55 ®35 R»5^l3, $? 3f505*10$ fD($C3 5130$ 503 3lf5 
33^5P( 1 3lR 51 3 1 $03 3153131 'St*J|tC3 51, $33 ^.3155 505 51 ifl5v *51131055 <=I%5 
«p31 3(303*1? *S\3 505 5105 I 

iJH3$$ 3lR< £)05lW#5$l : 5l$-=pl 05151 050$ 0$ $05 03133, 51^1-51^1, 533^ 3(5?15 
551 315° -MW I <l(5 31*3515 33J 3lf5 5f5 35i*f3’ $ 353RF 55, $05 $1 31*3515 (53031*!) 505 
51 1 *53 5135 5)513 5031 <5131055 05035 5f$3-3f$5153035 *503$ 0^315 3^) 8 *^1*»5 3lf3 
553T3 i 5*0515 $151 3lf3 030$ 0$1 31505? 31, >333($ 31$l(5$ *§)<C55 05f*l5 $13 $10*3? 
515515 $50$ 31505 31 1 $151 5|fl5 3l(3 3^1055 35 3(503153 $05, $1535 3B $505 8 
35J151 $lc*st 515515 53105 l <31515 3t85I5 31^ 5(3 3133^1$ 31 55, (5035 $05 *30$ 3f? 
C*H3#513 3(0$, $1503 $1 3151$$ 5T?I (53^5 5?10$ 3105 I $5055 31^ ^f3$10*5? $ (*t?I- 
'353THI1I 5155(5 $51 315 31 1 $153 3^053 3lf30$ Sip 353 310$, $ (3H-5H531315 5155$ 
533lf$5 ( 0533-55315) $53153 $05 8 3? $05 C$03 I *3$?$I05 <5331035 C5f*t5$13 
'H’llR? 353 31(30$ et'jIC'S 3105 31 1 <5p?fK 353P5 3l(3 ^R$lc*sf<l $*U <S303t^) 35 I 
'^31, Ptg$l53131 050$ 8$ $15 f(5$l«? 8 ?53%3 #5035 SJ%& $105? 3133$$ 
HR5FSJ153I55 1 *$1 31 503 <5$f30$ 0533 3?0$ 3105 $l3lf30$ <5f#lf$$$1058 

;iraR l$ $f$3l53 ^0$ 3105 I 

0 3lf35 f58$$53 >35 (gslf50333 SffSRIl 5TW1 $5*3 I 

• <2flfii0333 : 5(3 3lf30$ 0513 ?jlt$!<i) #<I<J 510$, $05 $1 *3$3I? ^ $50$ 505 45^ 
51 ?5 #51^(313$ 5J53I3 $05 I 31315$3 #512(313$ 3lf3 ($55i$503 5J$35 $51 ^05 

^ l >3035 3051 <=13]$3 5031 0$ff53 3J13 (Clj) I «?1 ffiSK 31©$15 (Ca(OCl)CI] *35°s 
■^<8 (%^ 33pf 515 3051 GFl(53 <ailC5 *35° $ #512( *5°3 $50$ 3105 $t 515^15 $51 ^5 I 

(303 53J15 335 3lf3 (585i$5035 *stH) 05 (5)1503? $ #? 5I55I5 5*51 55 C3f? 501 
0lf®513 ^?031CsW<1?$ (NaOCl) I *30$ f?5J313 C$l(53 31(30$ 51$1 0513#5I2( *80 
®f?5 ^ST8 *30®iT3 (Oj) 353 <305 8(551 <3|($05'ol3 5(*| (3058 31(30$ 51$1 013#5l2t 
^^51 515 l 051$3®I$ 31%1 $1551315 *3 35i%0$ 31(%$ C513#512RP5 $51 ^5 I 


f#i 43 ^T*rnH 


grcg^ra* ^ I 3 f 543 ^nqrew f^wR -a - 3 #e 

W5 


*Tf 5 a, 



I ^RlWP t *flft? tgwrsrc^ 
v 2 jt% 'Q •w #<r?t *nft -sfsra; 

Reasons for pollution of water sources in 
Bangladesh, effects of water pollution on plants, 
animals and human beings, effects of global 
warming on fresh water 

IJu i— 

O 44-0®. *1# ij335 (water pollutant) 34C® 1% 3T3J1 ^ I 

$353 : *Hf# , j3 e t ^f§35lf) 3t *1$C35 *#3 3®n 53 I 4# . 

^PTT ?!^ 5 ^sC 5 T 3 sf& ^ 5 tm I -^nf^ ^x^ox^ira ^l^RTimi - 5 ^ 


i. 

ii. 

iii. #39^3^, 

iv. foifaRipns 31?, 

v. ®PWH *Ffrf « 
iv. v ®°i|1h I 

$^g; ’ff%3W *i51?feM 35R^ W 5P *# 453 #51W Km 53; m 

TFCT ^ 3C3 <#3® ®I3(® 31C35 , <531131 SR® 41% «lf^3 43f*t ^ 3tS WI ^ 
#33 33l353 5 r;%53l 

ijipp : 5331353 5 W 5?®3 sm, 4®3 otM, #5 4 ft® , ^ otvs 

?scn, 7m 3 t ®3 cfin, *ift wpf^, foBwm* fct?«c 3 WT i 
^r?WFn, ^ ijfSF^nW't ^n^Tra ouc^ *<i^ -sn*^ 

*nt 3 c®f 3 f!!i ®53 i 


O 43-08. <St®3 4# 'J3C53 CjPlf^sm^a, R®#® '3ll*llMl *p3M 1 

$^3 : 4# TJ3C353 C3f#®M (Qassifi cation of inorganic water pollutant) 

> 4ft® <3 *13 : 35134131 5t® ^ 5$G5H3#35, 3$t$, ^hfip$R«f 431 ' 

45 rc>, wra oriH -Iftdaiwe rc 4* 

OTtfe^W, 41*113313 ® 4‘)l e tl43IW3 C4C3 5 sip 4 ft® : 

«n^DS ftgf® 33 31 31^3, 4®-4lf4 431 43?,'513J13) #3®g3 ®3J I 

*. sftfS »PW : 4l$+ l $a B, ’8UIPWSB, O 5 !^, &f\ 

<grsil^5, 3(1011®!$®, 3I4WB $45# ®IT33 431 ^ , 33 35J14l>l3|i|, 3133#. 
ftlTlsi 3J13#5i (3331^, CTS, fift, ^434 $®J#3 3H^f5®3^ 3131 5^?® ^ ^ 
<|feg I $4$® 33*13^5 4#t® ®#35 4f33tt*t 5%£® 5P 31313135 4# ^ '' ' ; 

4 #c® 3 ii 333 , extern, 4 ^ 15 iPmft &5 i; 

<131^ #3C33 5(31 313131$ ^p1^F3 I 


«03^3 *133 : 35IWf33PI 31*IWt», <MP#13W 33^35, ^13531 431 3^31 ^5# 
*flj3£5 3Q3%1 ^*3 431 3lf3C35 ^5 333 I 

g : fsGlsc^ft.'C C3 3%-P3ttpi5 3113 s C3f5 3lPC4 Sfp 3l?3R3 <P*1(.*)*U 13#> 

I <S\ V3W? ■3lf3l , 3 >t3H?!3 ^31313 333 I TO ?331W3 3jRr35J 3CB 431 ^ 

^5 551 

$ Acid main drainage : 4f5 3ll3 ^3C33l 5133 $®<3 31 ®1®tt3 31313*1135 4f3® ^1%3 333 
3131^*5 , «l*f® J ll33 <PC3 I 4f5 $33 fi|fo^<n fif5I3 13513 <PW 43“ 353533 Hfi 

48*33513 *# t 3*4C-1-55 2(3R ^133 15C3C3 l3C3fB^5 53 I < PU c ll $C5HC33 333 311333 
♦f®3lt^ # <3 '31% $#[feD5 5C3 HjSO^ Fe(OH)3, 53 31 p3 ^1% 

*n^5%1313 I 

^ «ltS3 #im : 35313, 35II®f3313, 3fT333, 3JI5lf3«t, feiRP 43^ C35131^ ^$Jlf3 
«((1'8t3 ^|U»i|*f35 ‘‘I'Fs'PS 3lf3 5J535 I 4'0C.®ll 3131313 < tl3 e tf3 ^T5 3C3 I l *lt'flt3 
^11)3 1 * 1 (.33 3X3J 31513513 43^ 4 It 4133* <nf3T$ f^JT® 5t3 W^l3 '3f3t31? , f3 
^fs3l33 ^Pt3 I 

<t TOJT3J 3MI3l3<P 531# : SJI^fi'P 43“ 3133^ $?I3 C3W 4^>st3 3I43-33t 1 ^ 43“ 
2SS3 1331-3* >^3 3R53 C3H ^ ^C3 I 4 C3H3»I153 133&31 ^fI33-l3 i 513t e 13 

313 ) 13 - 513 , SI*t 3 t 3 , 355 Tt 3^5 ' 03 *^ < J i f -jft^l * 1 M 3 35 C 3 I '§) 3 I^( 

^wIPk/Swo f#BII3 51313 15C3C3 •PI'Sj <PC3 I 


0 43 - 03 . * 1 # ^33 35 TP 5 ^c-^R? 

$33 : *1# 5J33 (Water Pollution) : 4#t® 3lf3#5 31%35 <*| 5 t<$ Tfgs 5CR 31 C351C3T 
• -'% SjQHil3 3131 4#3 C$1®, 3PTR#35 43“ 1 ft3 ?3®#® 3C53 431 31^1'J 'Q c tT®C c T 
#3$3 3C5, ®1C35 v# 5j33 3C4 I <611313 C3 51113 $%t <3 SJlf'tfJtTO sH) 1331*13 33, 453 
'ifaw tjft® *fll3 3C3 i 51^C33 4^3*11 fe31®5TtC33 >SHj 4>3335R *1# l j3C e 13 vc*! *1# 
5 nwa 3J1*135®1 3^ff6® 5W I 

0 43 -^. ^ 5 *t# 3 »IC®f^^C 3 t 3 ? 

^53 ; 3lf3<j Tft3I SJC31^C33 oifiRl'S* *131^ ftG]® 31C3 5 31 5133 S# , Jt e 13 -531 5*1®53 


^ 3R4 4I%3 SHJ §5f3553i3 ®C3 C3^ *1ll3C35 ^3® *1# (Polluted water) 3CT I 
r, %j *ni 3 35 fir « n ^ 5 ^ 5 r p iH 3 rfif 35 t«t 5 ip 35 #* 313513 $*ic 3 i^t *nl 3 3 I 3 3 W$ $® 
- : (33*>«|g ^jji3 <3 ®f33TC® 3I35I3C3MT 31 53 ®C3 ®tt® ^3® *1# (Polluted 

,v, ter) 3C5 i 5jf3® *tll3 *tR 35313 35C3 51p55 3I3J13I #)3Sr^3 2f5f® 5# 5lf3® 53 I 
"^^1*1^#® *(1C3 I 


^'0\ *t#3 C$1® ^3*1 RrJilR® 4lc»ll&*ll 3-oH I 

®t#3 C$t® 5J33 (Physically polluted water or physical pollution of water) : 
T 4 ®# ^3® *f#3 «1»ll34> TO^I ^5 3*1, *fti, 33^, 513 C3J»11^ <3 ®1%3 3^ 4f(® 

1 ^»53 I 


«icv>i3'r (3fSi4Pi R13133 'q 


4fl7FR3 v 3 f%fR>4R RI3T33 RwH « ■2f5% 


i. 3*f : %r$ *1% 5i?i ■'11% 3*1 *tf<i<'iH c®33 •*1 'o*m 33, ®53 *fl% (3% 3 l §l5-i 
*fl5 <3 511% C40|#fSf543 SRI 5J53f*t® 3 w 4|«lf3® 3*35® ’ITCa I ffe 

(?5R 56 <3 4?5t3 SifOM 3lPtfej<P 3*1 55® i4f335R*t <■# 3% 53 I 3I4HJ 4)103^1 (O n 
ppm) 55®® *fl(3 3f$3 53 i 45l?l *tlf35® ’SIPTT iS*IMw3 3153 ^iPtfst 

5131% %(aHll3'3 *flf3 3% 55® *1153 I 

5. <14 : 31313% 313154 5333- H 2 S, Cl* NH* 53R3, 'a»M53>l5°1, 4$T3 <H(S|W' - 
^i i lh ) 'Q 31313 ( 5333 - 2 * 1313 , w* 3®f®) 1 5«cii<i «rj 3. *n(3 <i4j3 5 555 

*nra i *n% pH 353 553 HjS (4jif3l% *ri 4) C3f*t 315® i *K3 *n% <i4s 53f*t 55 
Nj, S, P *3 *1M%1 253 3^!3 ®f®*13 ^53 'Q ^'S?*J 3^ '3.R'* *nf3 *433) *13i 53 I 

«. 53131? : 53131 *#5® 5<W3I3«I3 531, ®133R 3R1 <3 31% 3% 3153 F e , 

Mn, Ni, Co, Pb, Sb, Bi SJ®% 34353 *fl(3 53131 53 I 43i*t 53131 *# f“15l 3353 41 
<|5345*1 3J35J3 43*153I<H I 

8 . *513 : Fe, Mn <?F33, ^ CjPlt^H <3 et% 435f0 wN^Pilud 2*lf% 33lD ’^nfo'i 
ins's 5F51 *l?t Wh$& 53 i Mn 5®3 5lt5513#1 «pi«Io‘m 3, f3C3lfSF5 2 ®t 3 £*1313, 
^313*, <H4>a>R3i 'a *ht535sr *n% 4if5 5R2®f3 353 i 
<t. C3Rt : 313R, 31555% fibCRCSR}, PlloaB 43$. 333^ S 3® f*lcS3 2$3 

5)31% 5<P*ll 2®fil <Pt3 I 

<». ®1%I : f3% ®t% $«,*fl*R 53553 3f#5 '3RC33 43135® ®l*t 55® 5RR® ®1% 

^3353 1 1 S1% 3lPlC®5%® ^35513331 313 313 333^3 ^533?^ (J5C5 313 i 


O «W- 4 b\ 3 lf ^3 31313^4 ^33 «ik*llMl ^ 3 R i 

; 31^3 3PIT3t^5 ^33 (Chemically polluted water or chemical pollution of 
water) : 'N) l fi® 3, H#3 3f pH 3^3^!, « 3RJRI 3ITCR3 3l33^/'3 

WV 3# 3 1 3 l 3(H^i» lC 3 ^3S 53 l ># 1^3 3t 13 <m^ 5 3131^5 53 l 


^335^:^153355155 ^2(333 55® 31C3 1331 : 

3TC3t5Jj5®33 ?W3 15335335 : 3t53tfe5SJ5S33 ?®3 ^353^5 313133® ’^15^3 3f 
C2llt3, 3lf33 35133R1, ^JRlf3, 531^3131, 3^313 33313 5f?f, 3T3R ^3133, 
2jf3RH3533, 5133 SlfaRn3533 3515^151^135 ^35 (5^51^3, 35W5 353, 3^1313 53^ 

35331 C®3 2ffJ®35 i}53I5li3 f3f®3 33533 ^513 3? « % 3^ -531 ^31%l SRI ^f'F 
3t?5af335 C3lC3 31535 1 


R3-3153lt^5f}5®53 ?®3 ij333^5 : 33-3 


; 5531 31% & ^ 


>5335 TJ131 3f%3 (35^53 %#R 5jft 3153 I 5333- -H'C^M3, 531331*13, #3! c J ,i ‘ 
'53315R133, 3®33T*13, 5H3llB|3l5® 3f53lt® Sf^® «13R I ^3 ^3133 315515313 ” 

33*13 SRI ^ 333 ?®3531 3135® 553*3 431 3lf33 1533 fi«iQwil 353 1 


*f^_A 

0 lJ»}-4 b. 3lf^3 <§)3l13fiJ® ^3*1 «llc*llt>3l 33*3 I 

^3 . *nt33 ^31^315® 1J33 (Biologically polluted water or biochemical pollution 
f water) : 3153, 331 <3 5}53lf3® £11^35 ®33 3®*f3f*l§ 53I3lfl SH% ?3f53 13S3I33 
lg*jpilPR 351353 3li3 ^3® 53 I f3f®^ Sl^lf®3 31% 3I3TQ 3lf3 ^3® 53 I 43i3 ^3® 
^ 51313 ® Coliform group <3 l3f^ subgroups, l3tl®H^t « l3f33 «l®15 

^33513 1 i §l31 t J i lf5 ® 3lf3 31135501331, ®lt313, C2H50l58tl3l, 33lB«H <3 31553 0%I 3133 
^ l 45-3 ^3® <1ll3 <1153 54131*13, 355331, 01^3*53® 55% 353R3 53 I 

O 3 j?l-®o. ijf%® *11% M*f8l '41531331 3*3R I 
$33 ; ^3® *11% £3f*f8pT5^ (Characteristics of polluted water) 
y 5®t®?3l*f%I : 

5, *11% 51®I% 3*1 f33? 553 313; 

3. *# ^1® *4135® *1153; 

3. *llf35® 355® 5331 53 31; 

3. *1I%® 4f^5®533 3(3413 353 31535; 

®. *11% 551*131211 51«1%53 5553 53f*l 53 435 
5. *11% 5®5$1 3155 31 1 

5. 31313% : 

5. *11% 14415 ^1 ^1315 53515 313; 

3. *11% 33®1 5351? 313; 

3. *llf35® 3T313%5 4f315®533 5lf531 315? 43° 

3. *df35® (3% 1413533 *l%13 535? 313 I 

O. 411331313% ^iPftl : 

31 . *d% 4(1331313% 51(531 535? 313; 

3. *tlf35® 1413151, 5*1041 4f^® ^31; 

3. *Hf35® ^®TSt #31^ *I%1*1 535? 313 43^ 

3. *f|(3 <3533 1453131 553 *15? I 
*3(^^3533 ®<3(%3t $333^5 

^3 ; *nft ^e,*)^ 31 §333^5 (Origin or sources of polluted water) : *# ^533 

&5? 13^555 ^*15153 ®13 531 313 1331 : i. 4Jlf% ®333^ <Q 5. 3^31 *j§ 5^33^5 I 

0 «*-«*. *tlf^ 1J3533 4|Tj(^4 ?33>T^ 14I53I5HI 3RP3 I 

^33 ; 15«R3^5 : 3lft ^3533 ?^3C5313 3531 35355 i41533f3f33 

^315® 3IR 'a *R1<^PJ5, 4H% *3 514533 Jj'jjwR® 3# 3nl^^5, *115t5?3 


' I 


•JTT«flyt RgdiH *6 gfgf& *lft> A 

•frOStR® aa 'Q vgR •»i*«6?P's aal'fo^a aiaT sfl^f®® atfa <?PH — ^ 

aM-lata? aiR tjfa® aa I anffo^ OW- S(.4®l, ^lfic<M, 5f^> 
<jOT OT5P53 Safa aiftt® 3lfa® aa <3 aiftftaa ^1, WITai « fafe : 

-pfifHCS fe*t f*fel ^ttlHM 5 TOI l ^JW ^TR 5 ! *T*R C^C^i Wl 5fg3 

<3 aJI%?P otPita Rta ata, attaa 'Q *I5PT3 atat aift *jR'* ^ I 

O afij-oa. aift *jataa agai ^8 iS^aJjaRaslft® «IH* 1 IMI *aH i 
S 53 : ug^j ^ $*?rafa : aift fata? ataj agai ^j§ ^ at*n aria 'jat* 

^cf I fag aaaaHia a#, aifa <3 RSRPiaifafiR a#, ^3)PW aiaa® a# aifa, 

^HJ R] a(t% ■sjef-igpl, a«-aifaa ^aOiii, af5-ai«tl«ra aiaa® WI-^IR^II •a^® 
<U I 4tBfsa BI ^tCTjafP'5%^ ; 3rf^5R <Hg ata aifi ^FS aa ifafs^fttSiaaS 
Picsri a4, RSQsa ia an^ cam ft*f® *jfa® aifi, flaws ajaa® faf «3 
caffrai?® 2 j®fa aifat® fata aiftta* ^fa® a*ta i saa 'aia^i 'Ga^jaifat®fa0®aoai ; i 
to *#t® s%^5 ^facstwa afaaia a*fata fata arfam *jfa® aaa i a^ai ^ arfa 
t|HC4>a wa w ■j^sM ®Pt ®at aa 1 *W 1 : 


faga*^ 

'aijlPicuC Ca® 5 ) 

fwc^w caaa 

fa^SJIWlfaaia GW*( 

ataaMfi* 3fla> 

ajflJlfi ftaRa a>l*aHI 

fraift® gn*s 

caaiaffia 

C5*T CHaaWia 

ola^l <pW'*tRT 

afg? 

aiaj-£)0)>HI4>aa 

yiflfaifrsna gjrs 

C®aiff 

tpcSunfi 1 

BjHtfa 

^PRNRT 

aj®m ai%l £®ft? ^sRMHt 


'»illPtfi>4 >*lfa® 

fir*, ara?[?® 
asata 


31ai, afag ^5 



CSPll^H 



SHtlfi* 

^►W, yplR*i, ta*i, VJlG 6}® 

C?g^ 

$af^5, *wws 

%n 

•yrra 

Pi«ivta 

>iwft«», wHlvgw, c«pw, 

! 9|f^5 <fj(E, t'a*l, 6}®, fet? 
>11^4 <ajf^T5, 




^ aftTj^^T '3=rT«rr?J c t t%®sH 'Q ajg% 

Qstf-'bS. *tTt^i fc5 « ^r-ft ! 5 ®^T 'niwihi 1 

. «t)R? « '5f-t^5 (Point & non-point sources of water pollution) : 

^ ^ s*nni *3^5 *3 1 ^ ^1 ^8 $«?$ *nR 

^ 1 ^Rra ■ p nR? c^n?n Rcsti anfR ^ «ti^ra c^ictt cwt "HR ^ ’fw 
^ c^«r? <u% ^1 cnpi^ra < nfa?p ^fynPrs ^ca ^ ^nca 1 ^?wi ct, 

^ ^8 *# ^wi ^«?ipp ifstw w ^T ^5 1 w : 

f^J (Point sources) <3 
'5I-R a 5 (Non-point sources) I 

Tf fr=5 te^I (Point sources) : ^ ^1— W^IWFfl, 

*(t<j!ira an^ >^s aiM^i ai&iii<w e i an^ i >fpi? ^ c«tc^ R»p 

*^5jic c t R^rs* ■s)i*i!iif^ s ■'Tssaai# ^ Rea ac® i 

< «T^5 (Non-point sources) : « »W m\ ^- 

R=5 ts«5CTa • <&$& i aiR? ^laroi akmw ara^s arai caeas esa, 
^|sjh ai aa cacas caRail® a aianifaas ai? aiaca gp at aasaai^a 
aiRc® fata ^ pataca ®taa aifa? atajta jpr ai aaaRtas ai% ®fotta 

afe^a i 

oaw-w. aiR'jacaa^aa^R'Rs? 

Saa : aifa ^jataa ^aas (Sources of water pollution) : atfta ijaa aaR a?t^ 

* 1^5 aifaa ijaas aat ^a i atfa ^potaia ataj ^taataiai ^cai- <^a aRtara^, 
aiaftarj, faat^^a aaR, faars ^a aaR, ®aifa at 3ia i 

O aia-'iyb. atfaa ?^a i ^aa ^iHibai ^R?a i 

^5a : atfaa ?^a ^aa capita at5 (How organic water pollution is created) : aiRt® 

!!%^s Oj a# aat< caia-#ar^(attt a#, asiafa® ?^a aaR, atai-a^Ri <3 
¥^f ^iw^hi, caiStRaia c® 5 ! sfsf® aiRa Zsa ^ataa ^1 ^a 1 4aa ^a « ®ra sfsia 

^a4awataT: 

V (DO) *wpwiSf a^ : aiRc® aitas, ai 

ss^[ <3 ^Reaa ^ l a&a i a ^ai sjtam%?i 1 ■iRsa a%?® «iRh,«h (DO) aifa? 
'® c Rr Rfeq ®?p^f anaifaSia 1 aifac® dra w>ji^ arai atat 4-6 ppm 1 
^^51^ grri^caa ^ai cate am ta? as^a ?a 1 fafeg ^aa caaa- ^ ^ atRs 
^a ana ^H i fe® a^fara ®aa, aiar ai Q>»a i ^ i ®a>a a ftwa a^, a sm <3 m®t fatgra 
^a 5^;, *(«*nfa ®ta^ at® R4s ssiia a®fe at® fafeg ?ma Ssia ^i^i aifat® 
Rta do J 9a ^ta 1 ajWBfiaistfa® fatsata? araita ^a a? aifae® s^f 3 
°j«iaa aana aw (C+Oj -> cOjiEXD^ara ata 1 


>3.8 'aiaBH 'O <gj-S|f^» 


^dc < P-M'3 -H RPltiPT ’ataisH R'aaH 'O 5 J*jR>> >3£ 


^a| 

3. dpt-arifa ^nft w : aift aw ^RfaiD ’starc 4at ^ l 

^irHdlfa® «flfa €H4fll2{ja ^T Wto* I *lll*RlR.® 4^*1 dlC*RI at*fl j 

Bftata® , a m i frifods , are?rat, anam, catPra, wsfa® daiB&Pta w i 4 I 
cam #at3atf) dttat ahjda a®i^a mfat® famca ^fafr® catca? stt^^a wat I 
fes ®fld i v£|^Jv 5T 5p1 , ir®TC 5 ra a^ 'Q wltil at *f$da *ttPia aid PHl'VC! <$ I 
««i?Ri <nfa tjaa ^t® «ttd i *ttfa Rwta aacra amt ^n §P® 4am 1 

*j*M Rilapt 441 l 

o ifl*n_?ppn « '^ffcsatfa® tsot : aiefl-^Plia ^rtaita « Pt5 a^i 4at fatal® *tlp I 

ftsps 3d C4tdT at dtdt afat® fad PlPt I ^IRRI <ffal5 ISPt fadt® 3d '5Rs l i- '-p. I 

h^u® fad Pnt«i aiPt? wm « i*hm<i m-*m ^ ^ *nfat3 I 

<>h i >) 4. 1 f t 'srihj sn%i «ri 4® cam wm ’jft 4d 1 4 3i^R>4 sifcm ■' I 

^tij l fadt a (eutrophication) adt I 4a W! mtfaa CXD JtPt C*tt® *ttd 4a; ’#? I 
(MfiMIhOTI 'sqadfat 3d m?C® <Hd I 

8. ?TCI3fa® dfa : 1980 ’flPl 60 fipRR ®a tea 4at 3dfa*l. ’ll I 

1950 mtcaa era am®*! I 4*ta tea *Hlt*a ataj ’RKlf^ <3 4H&HI*: : 

fctHMft , stfc*, giftmftetta, ®?, Vik*nh, fafaS’Siana teastaas, ^safa® it, I 
teams « 'SRjRi Pisra aiaiaf-fa mara '5Rj®a 1 4ma tea mafa mfaastaa w ai I 
i^n i sifa ® anata faf ^tm mtfaa mtta Pimt® mid i ^stata an^ 5?®^ fas I 
^ ^ aifaps Ptai fsMt® aid i 4 aftrc^a c=#RFspit at^t, ^ I 

^11^4 ^ii fa^R? i fa^ a^ afadta a^ee? ^5 -it at RQhr I 
Tnujcsj 'shi CTtca isaisfas ^ ^ i '=uidiwf^ ®faa ^ ^cswfaA ^ I 
^4 a*fi«J ^n aifa? area faca aiPra at, ^ afaat^s ara i atrafa® I 
feU i acsi^ 3^5 ftsfa .siiH^i^i canfita aMcviwU aifaps at, aai >aat Tia afaafa® I 
'ra i ateafas feBiaosiaJ aps fa'fa 'suiaasit 5 ! c«wf«H ^hwitaC aifac® ct*h ^ I 
’ra «£iat 's«HC4i3a, taicaa xs Saift aai^ ♦pfara I 

aSrc®aica i 

«. cacS i faa Pi osa : aasi aia^s ^tatfa cscaa asra^ ailaaiD saaic- a I 
snaipi afaatfas ^a i g^ai at '^rj ^iaca arat aiaca c'oa '^feca ac? i at® I 
afatataa aiaw TFfa ^a i aa aw ^ip| aifac® aaifa® aita at aat •: '-- 
'5j%®a at% atta faat® atta at i wt atfats s%aa attata^tcaata anat® v 
oaa-®*). atfaa a?eta ^aa 'srttansat i 

tS^a : atfta 'Sltwa ijaa ca'Stta att> (How inorganic water pollution is crea* et ' I 

's^sa aatt^t anata atfac® 'sfea ^aa at® i aaa aatt^a awt afas aPrs, ^®ri T ^‘ I 
arj at arja catcaa ^ aat, <®a cata, atatat^s, atatfas, at®j®6, ^a at®a aat^ 


af^A 

^s\ cataa^5 'aarsa i ar? ^sa cata atcai'&caa ataica -atffaas t^a aj®tfe; caaa— 
affas aat attafa® <!^a st^tfa; taaa — edta ^c® atta i a aataa 

^jjgjfjpat srf^t-R^wa aiai, affas-^ta RQkii, c^tata's aia aat 'a^p§tta atafS® RQmi 
g4iaf®ita® at® aid at stoiR® ^at® aid i asnst aiRt® 'af® ^ sferifaa Sfewn 
^,.®5fs«ji%#aa4jattaai®afi^RHii aaia 'ate^a-ai atato «t«iR® aa i 

cst®taoeata atai Hg, Pb, cd. As, sb aat Se aatrat caPt RaQuii a®ta i aaa ai^a 
aa^taa s — Haattaa 5jfa '5tpt% 'a®M caPt a<?ara aast^a c®cs cat® atd 
^ (satiStaa a>iC«faa sfa (-cooh) aat 'anfatat ^ao (-nhj aaa at? atat 'atans 
i dfa o$wi Pra a^, at? favtaa, amfa sai, antatPR, a^tta vm, ffBam 
«fsf®a atajta atfat® Prat® aid i 

(®5BK!RdR ataita fa^l® aPwataSa^ atfat® twt^tBa afaata area i at® sras? 
snafsi^fa ata aat^a^sn^talSt^ aw atatsra i?a i 

fffeg at®a-'5iat®a « asa®it afa ^t® fa4s HjS 0 4 'sit^a atfa ^ataa a^f® «a ! ? < 3< 
spj | c*ph— wtt afa at® f$ta a®t H2S0 4 « Fe<OH), ^?t% atfa aatda atta Pita 
^a a^ i aRFttt® ^ a^af^Ba (FeSz) arga ®i5afaf®t® f^®%t fa? ^t^Htaa 
ana ®t at®ta as®a* ^tfa® ra ap afaata aPrs ®«,ag area i ^ratataa aro aaaait^ 
aRpRnwt®atd,atfas^cffta^tat'sna'QdPt5 i ®af® 3 fas^a i 
2Fe5, +2H z 0+70 J -»2Fe2*+ 4HSO; 

4Fe j4 + 0 2 + 4H*-»4Fe }+ + 2H20 

-i aada aPt® PbPia Praaa <pata ^aj 4|4 hU ataa aia^ta 4ai tat® atd i 


o aut-^tr. >naPj4 ^fttaaa cata> at^ ijad s a csPtfa®ta ^ttat^at 4a*a i 
^a : ataP}4 ^ftwia cat4 atfa ^at^a e|Ptta®ta : faf^ ^ISt^ta cad atfa ijaa at 
aiR ^da cg(«tfa®ta ^at ara i aat s aiarafo* a^t a^ttca, aff® 'sqaift i 
5 caatR^aasa^dRaPtPl®aaRe3Pt®fa®^4at^a iaat : 

i. afoiosM ai^l *j*)4 (Oxygen demanding wastes); 
dta i^lla# acs»*5 (Disease causing agent); 

®. afataia* (Plant nutrients); 

8 . atttSRa- tea tataa^R (Syntheric organic compounds); 

*• C® 5 ! (Oil); 

ataTaPd cata >aat aPr® aat^ (Inorganic chemicals and mineral 
substance); 

1- 03®rfaRI (Radioactive materials); 

' r - ®ta (Heat) ®l^a ^a*t (Thermal pollution; 

V ®sjlR (Sediments) I 


•3Tt*n^T c t R'aall ’O 


•kiw>w , r l^fRdpr ^rfMRj't 'o afgf^ ivt 


*ri5 , 


-ntf A 


o afij-'bb. aift* Pt* ^*t fasifa® RIWHRI ’WR i 

iSg* : Pt* ^ (Industrial pollution) : PRRJI^ <#* ** ^ 

f^ppR^R ^ l dRs dRs Pt* ^RMRl ^ dRS d|? 3*R fTO *RI< ^i 
ctor *r® fro crr Ptg toi ^ ~mm ’retro ^trore fare 

^CSM TO^ fc PtSRSRRRT ^51 Rfo ’ROMS WWlfcwS Ew* <7PR ^ CTfos 

.psr an^ (R? i wr ^rt»ihi to ^pi ^ RRtR'fare ’jpto ’rewte ^ ’n^ 

ftni trot i ^ TOire *Rtf ’ufo® dwmf^ 5 ^R, ^ ^ ^ ^ s 

^55# ^ dR^fom* ^ atfro <rj ^ ^t?i i ^ to $^n | 

'35, 5%p3 P r » lf SF( , •SJ® <3 ^ (Preservatives) ^TRRlPR 5 *W, 

f^n^ tipicts’I^jh, ftsfRp? *Rtf ’ir# arsfo Ms to *flf=to® firro *nra , 

jpr *ro« arfro sftg® ®if*csR (do) aw ^ro <ro dw bod fsi cro rcJ 

vil^t ~D)H l Q TO f^f® Cr(IV) RS « «l*iJHl et'I'St Slt^l ^ XW5PP *R$i 

ctoi-o^ Pw to (Hgai), RtaPraTO NH 3 , ^(.<n<p<£i(.#; Pw ^ ^ 

atfro trot aifro ■sirawp ^*f 'Rfa 5 *rc3 1 
^5 : ”#£5 f*Rl <R& to ^ 


f^T?f *HHhl 

^C^J<pH 

<^c^3 Hn 

b. cm 

- 

TO^lP, ®pR51fp5 1 

y.RTTO 5 ! 

- 

RRHl^®, 02FtCifB«ifp5 1 

O. 

7-10 

CTlfenm, ^ dpi®, a}«f% i 

8. ^wswSrcafSi 

- 

RBIHI^®, «tft ‘(TJ, ^ll^lPill, «PlillPiR i 1 

a. c^'q^rfs 


^ncsnPm, c^r tor^®, ■gofcij 

'Q’l® 

6-5-83 

BjiPr, PrPr, GHpR ctH, RR^®, ’1HR, (7R1 ^ ' : : 1 j 

<\. 

_ 

3S^ ’Rp, ^31lp4 life, silt It? 1 R5R- Ft, Zn, Cd ^ ; J 

tr.PPPra 

. 

4lc4l5j^C55, PP, CTR i 

S>. CtI«RPtBI 

“ 

■$$ C5R, ^Wpl^® C5R, WR, TOR, - *^^^- 
^1% 5R«t ( MfeRR, '4IW4l®TIl R^l ^ 

io. 5WSlPW 


Cr(in), Cr(VD, Ca(II)- 5 R t f , dR^I etl'SUl *wH 
'amcviRnra ®r*i, Na-^wvi?®, ^hwiP* ^ 

ii. frdPlPl 

. 

QPtf^t, TPTO 1 #^ diPps i -j 

iy. W^i 

- 

ddlWlPm, As, Cr afap5 i A 

^o. w’iH 

2.8-4. 1 

%rs, aPpimit® afsfe i 


Q sjjl-^o. UjHlfil Plum ‘V^l *llI*R apoR ■ > H(,<^ *i)|(.®ilo'il ■wd i 

^5 ; ^tt*llWt“Hl EjHlfil Pft?R •qsu aiR'fl af®H (Effect of waste water of tannery 
jj^justries in Bangladesh) : a|fofi> CTORt TO P®r7 4lt>l»lM, ^lt?^ W®t, 

pjjfgfi 5 ® * $**iiot wf^w Pra sjf^H to 1 to m arf®fi> croft Pra 

fnm ri^Pi 5i%t •‘jaw aP5f%3 ^ 1 am-caaRi, 

^ fiffaRimrs^M, rhh 'Q f®URic®%, tJrwft, rbi, Ptoi^, ^*} srsfo 

SSPCT^ I 

^jtpfr*ra cfia ^o'siCTW Pra ww tot rbi, frops, fsP, rrr, afB, 

5jp#, <^3H^, dW >&tw Pig »t^ Site 1 

*)facrora Ptosra stsh wltortf 1 ttrsi? P(^5^ff <^1*1 ^ ^ 

^l«f?l c^ca : BTHTfg Ptc?ra 'Sl^rK R^lftRs TO! i SjRif? Prca 
’E 1 ® dlfi> VIH^ ’T5 C°1lM 1 

i. QrSJ'SR SlfaRlPF?*! dR^ 

ii. UjFT-^nT^ -9 &><jI<^ c T I 

s»n 4jlam®t dwwR« sifen? toc?, *ns® sip ^ 

3!1 1 ?IHP Pm «C^ ^«?T#® 3^1 afeTOR '5f®]pR s fea cwr 1 

•iffeM-M^i.^ iTO »itP»*^'i>IW '5tJ3^ *^t TOfl : 

y tjpnP ’jB '®3*t 2R1C5 Pfeg Samn ^it ’I1*t, ^rm, ffro 

TjTO5^5^^CI I 

8. dlfRftTJ dR° \S(S)i| SfSR 3 ^ <P*l>^lu dRR ^ ai^ < W s 1 >RI •t'td I 
<h ^ 2RIC5 NaCl-dR dT$ iRpt s)IW, ^1 SR'PI# aifTO 5 <w^^)cdd 

C51W I 

^ ^IRlP Spins ajItvIloStlH* <il<t>d5pTJI «flC^, ^1 fffott sf»R P®R 'TO l 
T- ^sRtc^^f^ (3RpRn^^^dii%^' s i^ra6{^ i 
V - ^IRlP Pt®g '$?PI ^ fihWR p, CaCQ, Sfafe «ITRs, *11 

^*W J flWI<M(C5^‘l 5 ]QwiIC4> <JRBKS <pW I 

^ *HpW> RwfvjH (SFlPraR dR^ -*i|q«j>l?i ^(#(<1? ^F?J ol?|<t>; ^ aiP? 

Pont»R srisFui ^r®iT3 to i «prh ^nt 5 ! « ansiroiT^i aPRira 

• 5FT4g.Tj ^fl TOIl 

°* ^ *fe ^j v r ^tsjPrs wi di?^ (SFiPrapi dpnro aiPtc^o 

5fll3l!5 R^IC® *TO I 




— A I 

o m* ' 4 )l(.*llHl w I 

: «nft TWBJ ’*#** *«R (Harmful effects of water pollution) : *m W j 

_ 

-sn^ o -^n^f ^j?j >e wsn*ra c?im ^c?i t 

5PJ <3& 3 <#1 C1W *Wfos S© l ^ara w m m « *lt. 

9,151 

O <3 tfg ^ fate ^ ’"ft ’f^ ^ 

' ^rsn* 1 ! C*?1?T I vile® ’Si^sr an^t >a ®f%c^ -smn^pr- ^5 i 

8 . fi(fr^m**te*«™***** l *'** t ®* 

K^sfsi ■3#W3 ftffe 3 9MHW C.31PB 1 

^ Tirarw i « ’iw*® 1103 ^ 9f ^ i 16 4 *^^ra^ 5 ^ 

^ ^ih^, *q ' s nt^ 5 i i ®T^t?i ^rig^fl ^nt^ra ^TPFcSl^n <3 ^5 

#n< 38 Wt *$& ^ca i *fh •nfo f^w=t ^Ir 5 ^ 1 

^ vji^s -^ 51? wB ?t ® ict ^ ^ »« wR f«Qi*«i ^$*n^ i 
sjf%^t( ^31 3R3 ftOl VT31 (TTC® ■’’fTGI I 

n. shsi #e?? ^ht®? o wiuhb ^sr#^ ^ 1 

^ 9,11:31 
v anfe**^***** 

^s Oj-^ra *(gsiH 4 ®ra.3H *w i *** ^ ^ ^ 

* fiii^s *«pc® frgfs cssi&s *nrt, ^RP, ^ ' ! 

sjf^fen^^g i 

O 2 W-<VL ’H fc*»l(A *3 HH *lR(.^“Rl - 3 KT 5 I , ^ 

s*, : <nrn itai «. «*> *!**» 

sass. wi i*im **>«"’* «•' 5 f ra, TJ ^i 
wfc sR-'sraftw ifirati fs cm -jWta 'siiwa f* « ’»* 1 *^ 

CtrU l <£f5R3 3? ^StltfS? W1 '3*1? ^ ^tTslW fiil%f3RItg 7* 55 


^ ■£lt*j > ' , m " i 1 RPl'^I 3 ! *il , g|fl v l R'aaH 'Q fil^r^* 

q sRf- 1 ^®- s^c'Aig £|'»h R'osiQ's Pi^i i 

. fSrJn *trf^u$ ftrfap ®^ri si^h : ^? 5 t tg?n ^rgst®?ra ^ 5 t*pnait 

tn< 3 in i 'si’TOJH <?rc® c*ti^T <11% ^ffrarara c?c? 1 sira ioo ^ 

^ ^p«?ra ^i < roat sira y ^1 f^i 1 ^wn ^ 'skus ^ ioo wg 

, 451^ ^p®?ra ^fs 'SHsnan i° wt^t^ ># ’sira <iwf% 1 ^srsrs 

^jq^f , ^sTg«t ^t < wrara ^rraHj fwM csnp ; 5 RJFU ®ra«rra gra^ ^5 
^p ^3 1 ^ ■33 *p ’Hi ^ ^T 3 ^rgps fttn ^rsw 1 ^ wr ^rgcs^ Hif^a ®^ 5 i c$u$ 
^ 1 jppt <5(^1 ct ’ggn <wt ^,ct«jhi <#ra fe «%u ^iw 1 ^rsog wifa? *# 
-a agt tiH-^i. *H 3 , ^1^3 <# «nf %5 ftw ^ith i wi *n% 


^1 5l?H $«?i 2J?W5 f^l ’’flftt® 'SHSt <3 211%^ 

viRlW 5 f? v f , fcra ^Pl ’fSW 4 ^ <Tfe l^lp^ ^ ^ i ^ra 6 !, * 11 % ^l”Hiail ?T 5 H 
•■#^5 Sjf^SR ^SlRra 5 T?*tn 3 * 3 l ^C'SH 'SfiTH ’IIW, ^ 1 ? 

■m wsrai sn^np. %cs ’fro ^ i $f%w 3 ^ , n ^5 

i!a ^n, «c? fcfoss ^ (?i <ii% •‘tss \ 


0 2f?l-S<f. $*ra ^^Tit 2f5H 4HWIH1 l 

5^9 : 91H1WH fclfag 5 S^t'Slil 9® SPIH 'SH'I, >W ^hHTH '=IW9 S C#l *19*1 < 1fi5, 
inp# wd mgt ^prc%f ^t’wrai 8«t° (ThPwh *tfts m, c# mn ^t^r 
5 # i S'lra CW 'J 4 ®T® *n? CT ^hWH <3 % 59 >H-^ ^PTOlt '»f < 1 ^WI 

y-nra c#t snw i ®^3«ra srsrg *'it^ * 1 ®^ 1 ?9f^ 

^3®ra Wl 'ST'^TOJIT 9r5H , jf?t%® ’ife® ^F ^ ^ 9fI ^ ra 

3^51 C9C5 i)IC9 1 liRI 2f©R 91H1WC*! ^5)1131 'Sl3'»9 Cg^FH <H,’rl <> H1’tC9 ’llfitl S^ol 
^1WW9 (7ir*l9 sirs ■iH 'j'StelK’f 'SR?1 ’’flftl ^CB BH l l!W I ^iMc^ «i<i*-ll'3* ’lift ^H 
W* Jpt-J#, •stH-fe <3 ^C9 ^9 I ^TTS W ft^Sl *flft W® f%|. 

^ 1 3it®#i9PT5 cptc*rs 'gf^'t-’iP^nwra '3F?rg s cshtci ftd® bto ^j ^tht cto? 
: ‘‘g c lT3: «tt(^ vsrRT 5)3 I 4 ‘W'f vpT*^ < lP 5 !^ ftil 

^ ®R*tF$ ,( 1D5C5 l ‘ l RH ’91'SURI , 1lft <3 «i*iJW) ^ ,9 TCST^t *11^1 ^t3 

gw | ^ j^sst ^ r ^ ra l^t *iP?i vfwsnai ^ c^h ^ gf^ *# i 


' -^3 uMj (Tj gjpsj ij^sra ^i 9 it ftn ^ ^wi ^ 

g?PI 9 s«i^ | ^5 ots(I c^ CT, *# 'aiHln WU ‘t-V IwilRSB ^st 

5 ^ *tjC 9 5 r^s <nft ^rc® i Stfjps ^ 3 ^b wt ^fmca? «#ra ^ 

v£l <A<^\ 3S& ^TfC?I I 

^ORPf& <?i*\ (CW- *!&) ^F\ 

C 3 tf 5 ^nf^ ^ ^ yff&l f 5 ^\*1 

c*jps «jji 3 1 -rn? ?sj?c c t *nft? 2fgR 3 gic? i 

^*w , 




tsppfl 1*na^RPtH! *flfi 

s^mn, ^ ^ W"^' 

gjf^tq, Ptfca Win^Cg?! 'Q 

Strategy for preventing water pollution and responsibih; 
^ /-itironc nr m ihlir awareness, orevention of water 


of citizens or public awareness, prevention 
pollution by industries, prevention of water pollution 
due to soil erosion from agricultural land, conservation 
of water sources and development 


wt ntfi ipcn? sm sm sc** fastis ^ 

7T#5 ^ M sfi s#*Hm? ftsan ?Rt m, ?>cs ^pwwi dm 

fowl 3R! SIC? I , 1'%l'4 J l»jS «l^ e 1’W SRT C?C3 ’flea— 

<jrt*t ftnst nt sens ntft 'pen? wa fnsrstrs ?# ^ ^ 

fsia <m*trctt® fftss ?# nscrnwris ms ft? 
fttg snsnint ms men? Iftss ssfi nsenwes? 
•sT^rft c*rm nmi ftra 

stmqrc? ^?n st sfon ?^j c*J*n? mn? m 


mnen? 

srs ms i facs sra nsR 
ftss snot's rnitcn? utet t? m 
?it$i to i ^rmat 
sRf'Si^i^oic? si mj c«piwi 
>T5C**tT*«?ra ?J?3t 9IW5 SC? I 

sftms ' 3 mf?? s f?F$^Tcs jr^ 'siRiR’fl* nf?*nn ?pii?1*i^ ni? ^rsj? c?r nRc 
varc^ua nrc?? fss$ font? ^ mt c ?re me? i 

aicmfs nftdje ?t m *|fc? mft srct *p sics n^c® nfas si m ^ 
cnsRj®rf*Rsi?mc*i $|swfnc®S5? 1 ^ ^ 

nssftsmcn? SRJ HfolHlfe g SSnt *# m*t$ aimtiPw si ftS-sM^pR- 

fos mitf ’JSieiSRn St msSSRCn? (degradable) SRJCS ^S^tSl <SHI“ira ft 

ctc® me? 1 <acwcn siStj nisafms w sin c*n?$ n-mns srtcsc? > ; 
^•jgfos ftbSwre ^ stssis ftfss m? sicsi-csiawi f^iscsrS mrst 

fSCnC? CSS5I ?! 51RH I 

t^ras Rsca -^riacac-ra 

(7JC$ *1K3 1 c'tob «ws ©^•hi *iw5i^?n«® , » 1 ^ 

^‘tttsRt m*t iprpj *n ^st, Gtt^ft 'Siiiii-^ 5 t < i's ^ «rat, ^ ^ 

<?Ti5R ?n <»5 )|ch i, ■sni 5 n 'str^tt c<mi->5’r ■sirs^tr®^^ 5 ft' 


^ a '£TW>M , ?T ftftr-iPT ^Tt*rm f^SIH <3 

Q 4*f- £ *‘l. '5lft Sfl^prjcss ft^st m*lltHl ^?Ft 1 

; 'Sftt (Biotaxicity of heavy metals) : -2Jl-^Rs<t> <^<l 'STC 5 ^! 

tU Ulcpra •‘iftWISrftvS v5f%JV*l<J n 5I? 'sjrtfj «lff ^ I tfTJRs Degradation 

331 1JBI *tt, ft’W ^31 ' i nTf »tt, CT»t ifirat ^5F3 Hl(.^l^<iKI I \§)<w 

Qlganism- 1 ^ '*11*17 ^cs?<i ^1 ?®R *lf«^ 'srt'« <p faw SIR*1 ‘t'W i «lff *ll^>r^.4.<l 
•sj^tfx <?re, m^R «*r* m^firarsi 'ftowt *n<ii i 4i4«ic<i • B if%cat? , ra i 

jptf iflvo? •‘IR^f ’iftRC*!? >2(171 *R ^ < OT17t tS^lf^S lC7JCS-^rg*r®7, 'jf*! vtR? mfTIll^ 
«ltt *11^1 iRpRSM ^ ^ SRI Hfica iS R l 

JIPI ftm I ^irfTllIU^ ft(C?CSJ Pysico- Chemical SiW ^R«fft5 SS, ^ 

3 jft ’snajTTI toxic ^°V ®hj ft , 1«®ri«p i 

o 2 pt-Hb-. ’T 5 CBR ^ *tH W ^im R <3R? 

t?g? : >i^Cird ’Hftc® sft^S m?ni *R*t ^IIR 5 ^ ’lift *1R *P3!*ira R i >iRs ^IJFR 
(SP m® SI? f®f6t?) 575 ®^ '’IllHM «1? t l ^IC? 5 2||? ioo 2(1*1 1 «I!4U CT *755 ia«pj C??l 

w?*n? v^wi'i? ^ 7 ? wr < if?*rt e t ^n?<3 c?Pt i *#? *imi? f*r*t?t? m^ 
?Cfl ftc? m*7 f?f^ ?^*I ’iffts 'Q ^'l I >ll<j|lw*t -HijCtra 1 H^ ?T^5 SC? 'S’lC? Sii 
313 R»g =1<t'-t C?C35 ?(?, '51?I? *7^1 «T? e l ftc? 'silent I f^*7 fpR ^75^3 ^tlPlC'K ^Ri^t? 
'ifijlM •list's <3tC?5 1 *7^CS7I *nf?0S ^'R e t5^?®m5t?stlC? 5 ?t?I^t <1(1?? ^IC?t^J 1 


o 2Rj-«ti. *n?Rt <iR?Rt sen njim^d nhasttRi s? esn? 

^ 5 ? : 'bR^tii si nr® 5 ? nra^Ri sen ftsitcs^R s? « i #c? ^cn^cSMi^dJ? , #*n c t srr 
^ 1 nffet •’’# 'Q ^c«R>cSwi^? mR ^ srr niini^H ■stt'esitR s? i ^ac® 
Rcsm < 3 , 3iw<i n*r»i ?^t nra >a?^ cm?? f%< 5 ? ■a ?iSc?? ^s?n ’iroi sin fcp «nc? 5 1 
sc^ cnifeiw trait's, nBiPtsis eFi?it®, jjilcniR»?i*i mt®5, sp^t <3 mft 
*^^$1? 1 ?stn?i ?i \si?I? 3 ri *n?i ?«3 ?r ^1 nsRn? sent 4 m?ra c?r% nrann <3 sfr? 
^cn |oi i?i) sric'S ?ic<s, ?t m?i? mmf^? ’pen nv? 1 


0 «ftt-tro. nt?T?n mft <Sofl water) « ?^7 mft (Hard water)-»fl? '*rc*n fft? 

• 5 $ n?*rr <3 si^iC'St'i 'Q n?*n '5 Tsri^csR n*Rc? nf^s ntft sent nunsn mft 1 
^ ’fscsi^ nRic?? c*m s? 1 mi * 3 ? n?*nn f5)$tGl??i*i 2 ^ n?*n^i n*rac? 

*nft sent ?#? ml? (D 2 0) i nwran mft? (i.oov) esc? mft? 

{ >*ob) c?ft , 

ntnc?? mft f*t^T mft cm* 'sift c^n? 

a> . : ’’^S? mft? f*^t mft? W 5 c?ft 1 min ■ngep mftc® Ca, Mg ns 

fraet tsSWs m^sra 51^35 1 rs® 3tWr?? mft ft^I mft C?R5 «(ff I 


in?ns^5'SR^?«ttc?5 1 7s® ni’tc?? mftftit mfn cncsTsift i 



o sra-b-*. ^ wp** ^ ^ ^ H% ' 5 ^ 4 ’ ir 

csrr=n ^mt epmt ^ c^? 

«*, . wr ^ *wfw?i wn «ti& *R* TO ^ J 

<m*m *m C^m (Water level) fits C-ICT^ I WI ^ ^ 

^FH^?1 ^51 *l«lfa^ ^Wlt (3H ^ l 

O sM-\rt ^’tTffS* «*B Stf** «*®W 2T5W '•xMlHt W I 

TJT ^r ^^5^3 -ff^r® -nra , ^m’tn^ -tf^n^ * 
.— mwr ^1W 5^*f|ff5<l ’t^l't *Jffl* <3US Wl, -*11 ^5 *IHS I 


Sgpr • ^ttggnrgfcn ^S^?t : ^t^tiutcm <?i *n% ^ <n3rc$ (^-R^t, m- 

ffr i«|, JPO, ctom ~rfcs5 ow <rcrc$ 1 «W *w?$ m 

^jjjj^gfjira < if<4vgCT a wi q?# 1 4 sinStei , #^?ra wi <fT^=iic^c."t<J ann iW-'f^HR*! 

*#<! fto> ssfSra cnffs *tc<j I m *rc*t ^pikm ^ ^ 1 

jfltTiS^ra <?r*n <m ct ^i^pp «^®i * fi^ra ?w?\ ^l^inwra m ^-^<1 *#ra 
f^5 to 1 wpir o ^ i wft nrra *rc5 ^t'OTi ^nfsra ««m^i %i *ifaMC“i? 

1 ^T^rrc«T*r <3 ^nf^ra "sicst fiirffe ^ 5 ^c^rcn^ -sn^frsr^ <rc?rc^ 1 
O atfl-V^. ^Jt « WSlf^S ^raw ^*CT ^5lfo ^T**rc*P '»(l<. c lMI «H I 
sg?) : ^ns^nOT*! ffstfffrf^s ^rrm ^iw c^i 1 ^it^nc<^m 4Ri 
^rasr*!. tn^ -jpc) ^ ^ 'spr 1 ^ '»w?ra wi ^n15 ’IiPkj <3ic® ftt*! *ini >5?° 

^•pfo ' a ^ 5 ^ ^ * 1 ^’ M 

o|^f^5 ^l, ^F#t3S CTffS *f1ffl ^ TKS'S (Tiffs *tTC?l 1 

^iraiffRi otto 3k?w i# ^ffsiuc^ m cm \ ^um, RR«ihi, *iwt ^ 

^ i ^ w>wc <B ’rat ^ i m ^ 'em 

(^5 ->n^t Qt^ fc *1?H <uf| wra ^TI'3 cwi TO I ^ ^ ?n . ^ ^ ^ 

0 aw-trtr. CTl^ ^iRR'ra 'SIIWIMI W I 

$&, : vnf^ stf&a ^R ^ r^, ^ m ?r 'ftc’ra srj i ^ ^tiPi^M 

^ i «n's'?n, ^srjhj <pic'Sr 9 fi1^ < ti < <^ 'sjpic^ i , rref5 

CT1#RS ^fiw<5 ^(1 <ira, ^3, ^Pf?H, ft^Fl 'Q tsfwil I >ilff!? *1^ ^ 

i ^ft ’ttf^'3 'sngpra ctI^r 5 ^rsi? i 'sn? cm$ ^ snfi^ ffi, c^nm 
cw v «nf% v# ^ c»iws ^ ®*ra 1^ ,S| ^ 

3ETC* I W®r? ^prat ^-sR ■'lift <tH$J4 ' 5, R ^ ^ CT 

, p*flt C5i*t 4><f^ viRt PRffTRff^ ^i' 9 fRi ^fi 5ft'4 *ni i wnni ^RI S! '^' 

'stfkr^ra ^ ?s?rt, ^ ^ i 


o 4W-b-j». <#fc i « ^nRR '*rm$ \ 

^93 : »tlf%? R??PP e 1 <3 ®»f5R : «il»(<l ^Rlt | S»ll^, ■3P ' p nf^T w R ' s, ^5 i 

% ^ fRin c*n*ij ’fit^r 0 ^ v @M e ' ^ 1 " sm[ ^ 

’«% s??f ^5<m e t 5TSP1 ^ ^ ^ 1 wC< * ICT1 

^ •){H<H'St 'SI 1*n51-^l?^RT, Ill’S Rt®, ^lfe, *WTCR ^ C^R 5 ^ <^R- ,? flfe 


5R?n ^rai vsi*|f^5j i Wl *llf^J ^ 

'5^ S(^5^ >H »RffR tw* *nw I ^TffSl? OTfflR- 

^®~^ , iri r*rrr ■Jii *rm ■ p ifi < pl?i's ^*wc?i to i *iiw ^-ppr^ 

c ^ t ^ s iw? ’tffeEfs 5H ^ i 


y»8 ^n*mH fa'ssR 




3T5 , 


O 33-fco. 3lft 34TC54 44'&31 h*I <3 3K5«lf** 3k<'ili>il **4H l 

: 3lf^34TC54 4^S5^R*t 34?,«il'3«*ifi* R«»i^ll^ : R134 4RI3M4 41 >*l*f$ ; l 

3^aj , 'S) i c<i* f!> ?rc*f3P I 31414 315lf? 41*1) C3t* ^8 4*it 41414 Pfta 3135 i 3«jt«, ^<pII> 4^1 "-it 
C431t4$ 3T5>* 41 C4R, C4 34 15®3p5 C5I* *4 C*4 41 C43H (*t«i$ ^ SRlfe • 
C5R5 R) C4R t 73IPTC4 (ROM 444 ^5^1% 4*34 I 34?. 3lft4’34 3<Wl5 3*fi> *•&»%• 
f%^n i c^tctt $iif*-c4ift, c^rt 41 45Twi*t4 44 i f4f*g <Ri?44 4t4j 
4|SftHfc>* ?4f4*1 3f*t4lf*|*1 41 W^tt 4HI«fc44 *141:4 3lpR*-H(.3s 3? 

4-$St3R *1 3C4* c*d$ 4R1 4t* 41 I *14 '5flfc 7 W >t>5»4 ’HOT f4f*3 WB 44] fe 
SRlf^S JR-R% C*UB 31% 4*54 f4C4 3*fi> 3F33Flf** 4414H*T Efi? *C4. #7-3 

334 3^ CTf5*(5 34551*33^ 44ft I 

o 33-a>>. 3 1 'S^ l ffr* 45t-*4t*434 4”rc¥ ^iitMi **4 i 

t 5<53 : 3Kj®flf** 4^t **u.'®i"M (Inemational Water Course Convention) : 
31'3'3rll** 31^4 ^ftf* (The International Law Association) *llW (A'lPi^'Ki 

3^ | i& * ^sfprW <?$*4 ■ J iC"‘t°icl'H 3i'3'stll* < p 3lft?l 4J45J4 4*3^ 3*fS *f* 

fooffj? 354 *C4 I 3$ <3?lPt?l* ft44 4TC4 3foft* I 344ffe* ®tll*'4”c44 o,tawlfi<r. 
Tsn^st 45pp *R ^iw^il** 3ift4 4J45K44 ^ri 3*fi> *w, 41 iSicsH *tit e i<t <4 

ft l M3 W4 4t41444*14 <tH^« R f5PTC4 <jD* 44 I 3$ *K.*-W 3341?t, 3C*4 3f4* 
atm 44i ftra 34 ift* 4 % 3ift c*n?n 34i <w?44 W 

4 1 33) 3 34E* 314C4 4t 1 *E4 3$ 111* 3^411)1 W‘l>l^ 4JRP3* 'Q «(f«^l’na'»l(.< fei 

( frt« |3 -sjtJT fRR SRlf^S 'SltT'lil ''Tlt^ < W < t3l'9 < t ) 'i)C^> ms I i*CTC3 ^HT Wt"R 3, °-‘ l 
vOf^sRDK' i nc® CSItflt RC5 ^T ®R»U^ <wic^) I 
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Our resources 
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Syllabus — Our resources : Soil; types of soil; soil pH; reasons and effects of soil 
jxtllution; natural gas and its main compositions; processing, uses and sources of natural 



1 ^nf&, ^?r fiwfatfoii, ^if5? P H , ^ 


| 'Q >2f«R 


1 Soil; types of soil; soil pH; reasons and effects 

&□ 

of soil pollution 


0 sjit-i. Xlf& ^5 3*14 <3 f* 1%? >ii(.n4 ’liH Pl^pT l 

mtl^SWRSf^lSl*!? I : (Ri3 (Rl^r'l <3 <5ti551 ^lf5 i 
C4C*1 ’5Jlf& ; 3 ^ilfut'S ^o «M 41 '0|4'3 C4f*l 41^[ *41 411* I 34 *frf4 4144 ‘*4*1 *4 
1*? C1144 *R*1 C4pt I 

4. OTTSM -snR) : ig snfik® 314 R4R 3^4 4lPl, *lPl <3 45R1-*41 filJ»lH I 34 3lft 
4144 3 C4144 $»4 C4f4 I 

3C&3 TJlR> : 3 4lf5l* 8 o% - Co% *<f 4 *«)) 3K* I 34 3lPl 4144 *4*1 C4f»t f*§ 

04144*4*1454 I 

^ ^*14 ^4? t*? 34 «4*$ Prfl I 

^ ^R5)4 3** 45414 314’°4t44S ^tRsRI 4141 ^8 ^1*1 41 ^**H* ^f%4514 4W I 
■^*14 c^s 4 ^ 4^54 -srt4I ^ 341*4 I 34 ’Q4 5 ^ 3IMIMI *41 '5C 5 11 : 

^ ^ ^f%*14 cil*, 4 1 4 1 414* « ?5»f4* «414pl 34^* *4C* 4514*1 *14 I 34 4t4TC4 
^14 3tft 4144*4*1 ®R1 414 I 

L ^*14 453^44 'Q 3)8 $3MW4 4144*4*1 ^41^4 ^ 1*»?r^51 I 34 4IWJ ^T*l 


fec'f'JT 
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^08 ' 3 rr^fr?T c f f^w <3 


r 


nit; ?, 


O SfcJ-i&O. *ttft SRTCTO •>1<(e»3l'WI <3 '3(l'$!«iFW 'ftfS 'Stlc®llo*ll I 

5 O'!! : *nlR£RTETO •>i4'w3tol to?. «il'3'^lf^®4 : ’IPR TOPflTO ^1 ’i^b TOsfihj 

RtW 'RtTOfft R^(|\3» 1 'SIRI? *tI3[|fe TOi C®IW ^8 ■HWW to 'I 09 1 '5$R TOlu ^ 

tor ctotr? r c^s=t, ct to cro? r cto^t croRto$>iifl>«Rifs$ 

C3R> ^ CTO, «IITO?1 PTSW1 ’PIS} TOR I *flftTOR 'SRlft TO>fi> ’Tfef.r,; 

fto 1 -aft ctori sntotfTSf, cro swwr top? to i <re*r ^ 

frjtol $pR sjftottol V\ ’HRWTCTO TOUR <1#rTOTCTO ^ 

'aiW'P *(HI 3.W »It I 'iC < I ^Slto}!?! iS»<»H J ilc. c 1 RR>^ rcto , *i<^ 1^5 

TOlR's TO-R^R CVGB *Hl*R ■<}^5 h Ptc.'fi i TOlT> '3(l'3'SilFa < J i J H*4C. < MI'd>l {[R}* ftsfii 4W, Tjfrf<j 
TO*t (Rft> ^ TOKI^toR 1 
o TOswrto ^-towtor toic^ rimimi tor i 

S'Q^I : '^I'Ssflf'b^* *fft TOTWTOtR (Inemational Water Course Convention) : 
TO33ttto vsn^t *lfi|t'4 (The International Law Association) -HIC 0 ! W^iPiffavs 

jicmw sn^ftto j^wr ’titro torr totc¥ to# 
totft> iR 6 } tos 1 ^ csrif’rcR* trosj riw i Rroifw ^fltosjro ttitorito 

^ <pfi|*R '^t'3'Srlfi < P ^llpR RITOJCTO | 8Hi 'i|< 1 fT5 gf-S* ftsf? TOJ, ?It iJs&H TOTO PI 
SfltoSCTO TOTO'WSR TOCTO-R toflR TO I ^ TOWR 'Sjpflft, »3£TO 
<Rt*R SRJ to aiolR's *}# CTORT (R*l$ TOT CHTTO ?5|pjf% 1 5I^T iW'M'fi 
TO5R TOW TOWR 1 TO? 4? flf% ^sipnft ijR'tsr® « ^toRTOSHR to fro 

(Rt*R R*JT to SRlf^S TOPR <Tlft <WR TOW ’’fITO I 4WC5 «RI PfCTO 

*ntojic?^nw o^ii^i fro ^$r to*o^ RF^s tow i 




Our resources 
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Syllabus — Our resources : Soil; types of soil; soil pH; reasons and effects of soil 
dilution; natural gas and its main compositions; processing, uses and sources of natural 
gas, petroleum and coal; forestry; limitations and conservation of our resources. 

sjlir>, *nffo p H , ^ 




Soil; types of soil; soil pH; reasons and effects 
of soil pollution 

0 3?}-i. RlfS W fiplTO 'Q 1% 4CTO ’ffo f®rfi 1 

^Sti . : ■snft «WR® to 2RTO 1 TO! : (RW CR#t ^ 'a '4C5®1 ^ i 

v. ^ ; 4 into ho wo c#r^(TOT «nw i ^ to®} to 

fo? OTOH TO'fil C#t I 

*. OTOTO^T Rll^ ; lij ^nto ajni TOR ’’llroiw ^lf*l, ^ « TOtt-TOI tosiR I *n^ 

’TO't « CRH Sro TOT$lt c#t I 

^ niffi : >a Rito 8o% - <2-o% tosi TO! «nw i >ro TO e t w c#i 

c *IR c tTO$1TO l 

>£RI '00*^5 Pl^p I 

^ iCTOs TOR "UTOlto 'SIRTO TO1 ^8 ^51 ^toR ^ ^ 1 

C5te SI^ITO SIWJ ^ TOITO l to >35 ^TtrnRIt TO! ^ : 

^ ^tora c#$, <jiRRto >a ^s?to oHRf^! TOto tow rtowi i <^ra strto 
4 1 ^ TOTOPWl WR! m I 

* <3 -ffi ^vfRTCTO TO'f’TO®! ■jWC.XR O^R to^%I I TO TOSJWJ '^fl'Ol 

^^SJtolTOlTO l 



afcTOROT f^lRTO! OTT^m -a 

<0. <pr5 ^Rl<p|s fte ? <, H<r-l o i Rtsl^'slc? F?aW ? i c? i c?sr ^fero? t?>H «H®1 4? ^ I 
4C?TO ^R3? 5 I? ^Hofei's? 4 c3f*lR*iiW OTT4 'StWI TO i 
nOTHf?, Tjfrorc? 5 §4? <3 ^otirrH 5 ! Itorc? 4OTTtf45 44 4? f4 4, TO ^ I 
TO'tt TOW TO TO i TOHJ ^sftcs ^45? sgfsrTO '5f3]> g «?»yj<f i 

O ■£f5}-'5. ^ iftJ-fl ?? RIMtb TOR TOO® TOW^I^i 14 C?f“l °<l(.5, *10*1 *tH 'TOC'S TO? ' 

: vilfU'jj ?? oURCb TOR TOW c«ikTO TOR C?Ft TOOT ?W <(C?I Ft'S TOR I 41??, TOTl-ftl 
TOlfeTO ?? RM i ullo TO??*T TO3[$® C?f“l RFhIOT 4?^ OT 415? 51“ TOR OTTO 

O fiJSf-8. TO%4R TOTTOJ? < ^rS tt t f4? 

: C4TOTT 7jf%41? 5?OT 4tG5TOTR (H+) TOTH TOTOT (OH-) TOTT^ 

TOTOT 4f?4 igct ^f%<pt TOTftTTRTOR TO l ^f%4l? £fp *lf?4OT (HlfeTO, ^JlRfronq, 
TOTOfronro S’rflfe to?c^? ?r? i a^N— 

i. ROTTR*!?? PwMl'tti 'H«l? i£RF® 4l?4 TORhMI <3 TO3 ^Rlcs? <p|3t,H •‘Pl?'^ i'; I 

^PlTO^tTOfwfTOTO^SiTO 5 !^^'^ 5 ! TOWTO I 
\S. s>t°ll t ^l > l ?! tstlslw? RlF ?4?H 43 Sift'S TO TSft TOW)^ 55 43? fl?^ =TTs ?.pj i I 

8. TO F(«^ TOW '•H^lTI TO? Sltillt’t ^341 1 *M<IEWR TO I 

O TOtf-TO 'sfTOra pH t^s? 

$3? : ^f34T3 4S^ <3 3RT? 44 4415 OTW? TO4OTI P'M? TOO— 14 '-^3 I 
iTORI't TO W5 l 4 OT 5 1 TOR# 3*14! 145 4 %W4 f4p pH TORT 7.0 I P fL ^ -^1 
7.0-4? TO TOR TO?^ 4?? 7.0-4? 4f?4 TO 5 ! 414$ FuFf 4C? I SftTSTC®? H* TOTO? I 
RTTOP TOOT 4§1?t 7|f%41 'TO?. 4?C5tf4R OH- TO4H? TORT?? TOOT TO#? ^ I 

TO l CTOOTT^TOJPOT? pH TO1 TOW TO #*3 OH‘ TOUCH? Rf?4 e tTO44? I 

O TO3-®. TO%4T? RTTOtPR 4TC4 TO 5 !? TO '8?* 1 '} f 5 !^ 5 ! I 

$3? : ^JTO <3 ?ITOTO ?ip«OTT! TO1 TO5ICTO ftfaVTI? TO^ ^3415 TORTH I ^3TO 

*lfi > tw (Noncapillary Pore Space) 5 Tt*TO c l^$ ^1? *ITC4 i TOlU 5^ 1 1 I i ih^1«i OTWI*I >jl34R -' *'^ 
W *lf?TO? <> m*l ’•NOT 415 TO1 ^ i ^f3TO ’IlFi! ’fel'I OTf»l TO! ^4! TOTOTO ^ 

TOJ ^545^ TO l TO*t •# ’ifrotTO 4Tps 4f»PI#5 4OT l TOlft® (Well-aerated 
^3TO TOTCTO STOR TirspSOT? TOIOT? 5HTI ^i TO5#5 (Poorly Aerated 

^TO TOTOT 4?5tSTO TO5RTO 'f 5 ITO 41%^ TO TOl 4T^? 'Sl^- : 5t^lTO C#tSltW I 
TO5HTH ^feTO TOT 'TOsfS «felT ’qt <<3 ®t*CW<! 'ffTO Sf5T^ TO? 

SfTO C4W I ’5j«)#CTO TO^TO! 9 ! <3 ®t%OT? ’TOOT? TO! i^STO 41'ilCT 'aif^OsiOT'1 ' ' ' 

4TO TO TO? TO^l '51$-TOfltETO ’ifTO't CTO? TO I TOTOTH «ff3F?n TOT? 3 J ' 
■'s|%®rOT?l ’STTO TO i TFW (4) §f%OT<l FlTO5 4*ft 5JT3 TO TO? FtTO^CWT 
'Q «1T5 TOST! TO, ('’I) 5%R3 ^IH1TO c 1 W51 4W TO, (*t) ^541 CTO4 'IlF CTO' 1 v ‘ ' ’ 
45P! TO, (R) ^f84lW TOJ ’^fTOSlTO 4W®WT '5)?TO-(7TtTO ^fS TO, (®) 

TO&4 ^TOTOOTf? frolTO, « ^ftWlirl?) #4!^ TOT 4ltC&WH ’ 

•11^©^C4*H, HWtfri ^flTJCTO Hi's! 'STO^’^f Sll^TIW^j^JP! 4ITJ I 


SJWW4OT f^fHTOT HTTOOT 14531H « ■2(gf^ 


a sfA- 4. ^4t «TOHeWt f4 ft? 

SJTO« TOfB ^TOR SWTOI^IT ^441 TOR 4t? i C4IOTT ^tOT? ^f%41 
Jj JjflfB STOTOT4 ■yi’1 1 ? faro 4SW 41^4 TO I a«Wl 4WI — 4TO15, #4TO«s *vl4JJ, 
ipfl TO? ^T??R I TOR §TOTOT4 fK RTO TO OTt«l faFTO 4W TOfS ^ifos ^fTO 5 ! 
s2j p J( j|ci iTOOT STTo 4OT I a §TOR4^TO C4TOTT C4TT7#4 4lFl4J 4 Hlol^sn 4ROT 
OTFT^J'S OTfBai =W TOT TO l 4W OTFf^I ROT^ ^%4R ^ TO I 

o 2 fS-tr. TO'TN 4I44IC4 HHT 1 4R RlfB TOR 4R c t 14? 

ggg ; *nF? 'I I OT I T ITTO 4W Wf(4 CTO 5 RTO 'STO <3& 4JW TO??^ 5 TOT TO» 4C4 I 
jpft *ROTT! 414 WlfeTO, 4Jl«lf5|?ll4, 4TT4RfTOT4 CJFRft®, TOTC45 <3 ^iVl Mc^t? 

| TPW 4lf^ <3TO? ?TO feTO 4OT T34OT1 OTt^OT TOT TO1 TOl 4rltTJ 
ejtfl^^ll^Tl^s TO I a 4ROT TO'TN ^1%4C4 TOT 4H 4l1^ 4 White alkali soil TOT TO I 

Q HlfoTI 44J^?TO4TTOU5 f4 C44R? 

533 . 47]#? ^44 5WI 415? a? 5 1?OTR i a!5 415? viPR TOS15 ?OT 4 415? 

ggjIH (pH) #4^?T 44 -TOR 4C? TO? P H 444 1|? 4OT l TjiTO 5 ! 5?OT TOR 4®OWT 
TOT?F4545%?a 4C4 OTCW1 H5C4JROT? #F? H + -TO #4OT? T5T?TOJ 4>TC$ OT? 
4 i ^ 4 TS?CT? a ’O e ffO < TO 5 t ?I4|1?? (Buffering) TOT TO l R?®1 RWW TOT TO, ^f%4T? 
C? «OT? TOT 4415 415? 4STO (P H ) #4^R 44 m TO TO? P H 444 % 4OT N? 
^?U ?P#? i TR? C?STOTT #4R 4SVR #?^R 44 OTTO 44sf 4 TO?fc45. ?4 TO 
jflT#? 1 !?^ 1 44?"^$^! 4(45 'S TO «i?OT? fept ?IW B? 6 ! R.WC? < Pl'Sr ?TO l 

O 5JS|-io. ^1%4R •ql^lQ? 'Kt'Br5h({$, 14 14? 

43? : 44lf?? viJC^OWT ?TWT : ^fe+l 5TO FFh? 4 4T^OT5, <R^|4h5 

■3?? TOC45, 2TO vilfTO; TOT — ? 5 T#4 4l45, 4?®4 4l4S, 'H)lPi15?> «u( 45, HjlPl4 
44s ^tSJlF I ^feq sr g . 4gflOT? 4|4|?1*1? TO 5 ! 4TO4S TOR >445 ^f5 TOR I 4jfBlTR 
’flu ?TO5FI 4TOU4 ?l»Nl?? 3OTP5 fTORC? 4Rr TO? I 

® 49-ii. 'i]Fi's> ^fTO 5 ! 4 4S ^1%4T 4TC4 ?W? 

^3? ; TjfoTO F)t£^5 TO ^-^i? ?S5] 4?TO Nt4 aFf® ^TO 5 ! ?4 TO I 4C? Fia^5 4=1 
M-a? TO 4?TO aR4t ^?5T 14 eT%T aFl® ^^fe? 5 ! 47R I RTTO 6 ! 5 ® <344? «w? C? 

f*l?5® 14 to 4« 4C? OT TOTR5R ijf34l? 4S^t4 C44R I TO? ^H 4 !? C? C<pIWI 
^ 4§|? OTFfe fi(4tC*l? ^TJ'O ?J?V> TO I 

■^V ^%TO? (OH-) 414R? ^®RR 4TO5TOTR 4TTJOT? #4 C T C?Fl 4W I 4 

' fi ^ ^f%41? 4T 1 l cl ft F ' ?R 4RR CTO4 4C 9 ! 4C 9 ! f?OTRR sfelR (Hydrolysis) 
(H+) rsiITR ?$1? TO I 44®T 41TROT? 4TTR'3 (Fe 3 *) 4W 4OT! *# feTITTO 
4^IOTR 4TTR ?SC? I 4Jig1#TIR TO? «lR?H 41TR ?T#3 4JTgf#TTR 'Q 
^^^Sf^^nTHa af4s ■^?TO 4T4 I 
Ntt? 4%4T 4TT4 TO 5 !? 

: ^%4R FiaTO 4? VTO 4l?4 TO 5 ! TO4 Nf? ^iTO 5 ! ?4I 4? I TO? ^5?? 
44, i)Rj?>|? FiaTO A'8-TO 4l?4 TO 5 ! OTR? ^R5?44 ^fTO 5 ! ?W I 



ysv ~4T4HH R'MH <3 ^■afo _4fi? ^ 

34 * 934 ® ^445 ^jo^a ct 9414*15 f*t?*? fast? 41 ® 3 * 0 ? 04 ^4>m f49$i> C904 ®r fa4«t 

5*51*5 I ®04 05 044051 fafatSR (Horizon) ft>9?& -04*<3 fa#! 4*5t 050® 4105 , 

9 45055 3J%4>15 *f?02ilO®R 'SllflWfl ?4515 *ftsfa<1 =9155 =9f44* 4144104 410® I ^f%<r.i 

g ?04 445 4 i ?5 4fan4 «jf% 415 1 <> 450 ®? f4f59505t4i «i<i^iw<3 44? it? <3 445 sjfa?; 

(Alkaline earth) <915055 4(4514 415 I 

O 4H-V3. ‘5j(^«PI 94*fl> #1® sffffa^ 4?t’ — <9IC4l&5l 5RF5 I 

$®3 : #53 3531 515 #55 =9105 431 51<<»l5 $sr?l5?' <p| 4|?14 ■HMM 4*05 l =915 

4 ?r *041 fajcsj ~m 1 = 9 # # 4 ® suffer 4?i 440 ® ^ 4 ® 4 #? 

4304 * 041595 1 

1^341 9 #! #^3 sn^fa® 4?t 1 9(5 iji^l®® few 1 ^fa44c® f®*jf^[?54C505 
31 ■^g®)? ®pf?4i 1 9fi> f*14t 0404* 9>9l4®f*l® *5 94? ■-?'J'St14'S041 sWiiR® 

^v/5® fto*|t4 4*1>5 4*05 I ^f?4*I5 $4f“t0$[5 "^lfa?? SRI ®4i 'SHJ $415 T -: 

RtWISiW^I SJC4ISH *5 94? 45 9®I04 94*445 ^f?®t 4*f$5 1*1415 4f54® 55 51 
^?J5 4tf94 I =9# ^1?®I4 St^?J 50505, =992J®4 40305; ®1$ 4f5 95# 4#4 5? 
cyi'3t'ij 441 55 ^1<3®l 94# $t1®3 SJT^Pf®® 4?1 I 
O 2R1-i8. ^1<3®I4 4lft? 4C5T#l5®1 fa? 

$g? : ^fa®i5 4*415 55 4 I 5405 515 4j$t® C5 ®54 4 # 41 c® ®io?* ^fa?*i5 4if4 40 ^ 
■5jf%4*15 -otlfR 95# <91314® $415R 51 515155 ®14913H5 ®54 451(15 4104* I ^555 4lf? 
%5i5 5 4?C5R'15, $%45 <jfa 45?. 4 l jl?lM5 $5<l!*i® ®|4®«1IC4 =ffil®l 5104 I 415 ^fa®=? 
C®t®, 5 1 5 1 515 5 s <3 $511555 «414l404* «f®|fa® ®05 45? ®%M5 'a)'®)l5"U^l5 ^IRR 
515535R 55J5®1 555 I 5jfa5>!5 ' p tlf5 $55 , ’RT^ ^i*MC c l 55I5®1 5*C5 45? f*)51 $ ’#C5 r '! 
455 =5 Qhi I W ?5lQ® 5515 ^fe®l 5^5 ?f5551 5TC5 1 45I?1 4ft> ^<>15 ^?’ 1 R 5 <3 ®#5! 
5®15 51C5 45? ^fe55H55 555 'Q?51IB1 5515 51C5 l 5^1^551^5 ^(5iff®®5 55 I 

O ^fa^T5 $<Pp|^ »tlf^ (Capillary Water) f^? 

$a5 : 51511^1 1 ^%5 2f5T55f5 05155 ^f%551 C5 =1t4l*t> 0 ff^STt e t *tll5 515 5T5C® ”1115 ®1? 
^f%5515 $55lSf55 1 $55pl55 *# 5151 ^51 5$ ^ 5H5* I 4 *# 

»1%5 51415^8* I 45 CB5*H iff 51551'5 I ^fa®15 *15J ^ ( ? < 5'ilR5 ^5T 4 ^ '’T^Tf^ 
^<155115 =SHC5 1 515 ^f%55l (515 s 51515*1® C5' p # 45115515 ®1^1a5515$55pt® 4ll5 1 4 *# 

'SRRlPl 15RJ*1 ■‘Ml® 4H5 I 

O ■2W-i'5».^fa 5 Pl5 4?gf®55?J®Tf^l l ^Wt54?3l® 5k5 ?fj)55| 4IWIHI -W 5 ^ 1 

&55 : -^15 <J55S 53455 -^41 o(fpi > 4 ^) 45*4155 4H3 ^5 5C5 l^fe 
R?^lf4® 5'3515 4145 ^555 R?5f® I ^f%5515 4 4?tf® 5lf%, 4^1 >Q ®5f5 
^5=5115 441 4155TPH 5ST551 1 4??((®5 <345 ^%515 4# 4feij51, ®14 415555 ’^ r * 1 ' 
4I5®^1 45?, 5fag®l ^®Jl1h 15^5#4 I 

C5 05M ^1155 ^f%^15 <5554 455SJ5515 #155 41155 51, 55? C®H51 0511R1 , 5H«lRfl 4H5 1 ^ 
=5d515?ff (-ve) 55^ <5lt5l? 4515®! 5I®1 541 51C5 51 1 4 541 %11515 CWI 51 5=1^ ®!5 ®1 < ’ " 1 
^1%5515 554WS, $®5 451^, 4H55 Pl55?, ®114^5l5, 4Jl’1Wl55l4, 41^, ^1a5>!5 '4(f#T5 4f5f® 1 


SIOy'45'4 f5rf?144 =4t5T?J c t f5«M <3 i'3<3> 

i ^ C55tB 1514 51 C551C51 551501 505 (404 ^5515 ®%45 f*&5 

rffliCT 4^ 41055 1 35®; 455 0405 s 'Sl|il0«1l 451^ 15S^® ^5 51 ^fa55I5 5?^f® 4k55 04=4 
^ ^05 I ®0g4l, $1*055 1*155055 455 laRll ^fa®T5 l5l®3 =5j?tl055 45J5®R1 1505 4105 s I 
44515C* ^fe5515 f5feg 4515 15 #51^ (5114061551, $4514, ^4l5> 5®)lfo) ^55 -15 4555 s 

4P q J ^^ 41^5j%55 4(50504 54155i 5550® 4W51 5505, WI ^5=15 4?^f®4ra® ^5 I 

05l4-i4- ^455 4?3l%$^I®15 'Plf^Plf^? — 5TO41551 4=5*5 I 
^ . ^40^03 ^1%5515 4^5 <3 $g505 4?gf® 455 ?(5551 4145 55Q5 I ^5^(145 

->^351 14»5 5505 ^1%451 <3 ®15 =5|^4 0®1® 4055 <345 I 5lfi>C® 41055 4151 4§5 4^410-1 
^f5S0® 4TR, 1®? ^35 4?5f® 51 415*04 41055 404= 04 4151 454 5*51 485 55 I ^34*15 
#S 5^I5f4 $355 45? 5544 $«,41505 4?gf® ?f5551 5104 1 45T5I— 

$ $353 5151515 4?# ^5*15 51? 54154 <3 41^5 =5igg(C54 ^ 5*05, 'JFC4 $S5 4R104fe 
’ ftonsR <3 51^1555 551^1514 ^ 415 45? -^5515 $#51 5105 I 
-jj Tjfa®!? 5314^45, ®14 415F145, ^15®^1 45? (5534 ®C5 I $155 4?*jf®5 515 

C5S1C5I Slf50® 4l(5 S1C5 5t 51 ^1a®T #P05 4ll55 =sp5I5 0541 055 51 I 4^ 

^(55 $45®r5 SRI ^®)<s $4041^1 4141 I 

»t. $35 4?^f®5 55504 ?fW5 5*5 55 45?. ^13®15 $1^055 f*l55® 4$l05 4054 ^®50® 
4105. 5504 $1*5 ®15 £IC51Sf% ^ $415R 4?^ 41504154 5*50® 4105 I 
50^415, 4^1® ^(3415 4®4 0®l® a 51415(555 O4TO4055 2|®ll5® 5*05 I =#I 0405 s 54154 
<1155104 ,J F44 040® 504 ij(a5>|5 $^5 4?*(f® 4PP1 51^15 I 4SRJ 541 515 , ^1'3 < W5 4?*(1® 

5^l®15 Ifll555l1l’ I 

O SRl-ib-. 5|(%5515 =5SC?5 *PI54 fa? 

*35 : ^fa®15 5504 H + =515055 41?®15 5*1504 ^f%®15 '4S? ?5 I fa®^ 4®15 5*I§15 

45045 (0555 — Ca) <4® I 40^ ? =4451 $^5 4510^ 4?C^5 551504 '5»0?5 ^ ^5 1 
55. 5ISS15R f*l41; 0555— ilRl^, 3K34T3$ $®Ill4 0405 s ^551 «t§l5 ?5 I 

4. $1*4 040^ 5R55® $Bt5 51415155 s #54005 5*1504 0405 H + =51155 ®5 >3)5? ^0=15 

5I5JC5 ®1 ^3545 505 ^fff5>l5 =49? ^ 5*05 I 

4. #10® a f 05 1 S,^5 ^5 5I55J5 51 5*504 ^3415 C®1® =95315 =955(® 905 >95? ^fa54 
IpMlR 3505 40? I 

4. %-5*154Rl 0405* 15*1® # <3 4114 ^5 4ll55 4104 fio4 >9(4® $<-4g 5*05, 51 

^5545 =99? 4615 l 

5 - #04? $?4!44 5 1 ? 1 05 | 5 =545 =9(®1?1f 415 515*105 ’^354 ®I9215R *05 40? I 

^f%545 fajRn fa? 

1 ^?545 *j504 faf $4141055 40h5®l >95? 05*1051 054051 $4141055 5*1504 4t 95*fi> 
^^45* ?r?3I? ?TS) ^1a5*15 1?Qp5l 1 ^(<35*15 (?1>a*91 ^fe5*l? >95*fS =9®I3 05*?4.^ 
^^5* $5f*1$I 1 915 ijf®5*| 5 5 1 4 1 5 1 5 5 * <3 $55 51415(55* 5*#1<3 15534 =405 I 40h5 
| 3^55 414®15 5*1504 1®5 55055 15&51 44*f5 5*05— 

• ^I^Rn :^1a54 5504 H + *415055 41?®l«fa *04^154 >95i4f5fa54Jt 314415*05 1 
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i8o SfCRTOTf lRf#4FR ^‘fRJ'T RwH 3 

*i. ih5)?i RQ>*iii : oh - toicrr RRRiait c<f*i ^c°i ^f«<pi r#b f<Qt*?ii sfHr Rscg ■ 

*t. 5f*TfR® IrRhH ; ijfeTO SRCR H + 3 OH" TOR RR’lfRRlCT RTRSCR ^ I 
fgiaFRt«|ti#TO i 

O fiW-^.o. ^R|4IR ^><lvsRi3> ‘PC’i I^P RR? 

^gg : 5pi's?h®1<j 3’iRSR e t sicricRR riri ^f34iR 'rj^'stPi® •sj'RbR^ sjl®(4>Ri spt^r.i 

SjfiZFRT^ RC°1I ^RRSRR I 4R R*M ^13*3*19 $4 r®I ’’fRI I ^>C< ##R ^fSRSjg 

^ sicrir r^m %ri RifRslRssRianR 3jf®%® sicRtR <mc«i 'Sffe 54a'»i 

*3 SCSI's! Sog^jyR ’(IR I 'aifafi'S* ^RRfRC'lR *K.®1 — 
i. ^f3R>IR CW1, Rj|*lftSt, RS’IIR 4Rt 4R TO1R CRR1 OTR l 
■5.. <m03 4R *i^si«i«j\s| <3>}<c® RIC® 4R?, e?fDq ^<5^5 *MCR*l> ^ig RR l 
O. Rss^s JM4MW ’lfiic*1IR e I ^T^ftlRS RR I 0<llR‘1 4R° •SJR'WR®! 3 RIRRJR ^?W2~; -,<; | I 

O StSj-R.i. TTjJBf R|R t%? ^%OT 4R 2(®TR Sc^jR RSRR I 

^3R : CRSTCRt etPiC'S *IRJ 'StftlCR ®1 RfS? RTRSC®^ CR 'SrfwC® tdR fen >llluw ftfTO >;J 
’(CP CR RIR (Jofii 3R ®l^ >1$sr R1R | 

^RjrRR (&R ’Pfl4 "Ji? «1 (.•*»■) ®RI SflgR 34<1®I 3 3s i ’l|''H ^FR®! c 1C'»f“) R^fSi : 

SICRM <PRl RR l *9 RIR ^%RS1R teiR ’RlC s fa ’ifRRt'l *3 RtRTO «KR 4R° *if33 
*iRuSl(.«t»< RRR ’liw RRIR®1 4CR I 4fi> ^f^tR RI^sligg^tRR <p»ra?, < 1fl'S| 4R? 

R% ®’11 t TOR,5R%!l®l RCR l >i<fsi R1R ^f 3 RS|g SlCR1'5r#R ^|ft tS’tRR fcRIC'Tl Rdi ; 
4Rls§fRTOI CR1RTO l 

O £f!t-$A.. R5*(l' > i (Humus) ^? ^ s)ml«t»?){i'sl f^Tj) l 
$3<t : 1^3 Evil'S tS’lliH l R3»(l-i 5,c°il Z'sr*) < 1'il(.'4^ fiwiwW 

’I? Sd^ '5Rp i (S ,jj3j l ?BR *Pfl^ fiMilerwn ’I? ^f%^R CT ’ll? ale'll 

RP# RPfe R»!C?r5R ^ SftW ^ 3JW t^fPI I >i|(!» ^Pf(<P«[!R ^f§t -j 

ftCTIAH I ?M#RS«KR >#^5, «| 

%ltBN3^ ^T5 fe <#5 | 

^ira »fi7 ^i RPTCffrr i >95 i ’fife ^ig?% a^f i ^ 

^ «r«i^ isff^T, ^ift 3 fersR affer^t i >4? ftfei ^rst c#f ^ 

3’imiW'ii 5 sn»n? few 3 >wc!i4 « <: n3 e f i 

f^Pf 5RPfft C5T®, 5Pn#R5 3 vlHIJIW %5 5TC?J, 91^ R9PH 

9?l ^T’t •IR'WWf ?f®RI I ^nf5? 3g*)w R1W l «n s rI«t'QR 

TO <fl^ S’tT'fH TO WOT R3P5T5T5I <|fe$ R^IWf TO i 

: 4fe5? >£RSSR5I?I ’(Pf%I a?d 91 ^ 3 <IRI#R5 5C?R R^efC^I ^ 1 
TO^ff qw 5TO1 <RIW 3IW^fl 3^’R ’fHf2F?ll ^1#5 ^?I I 
<1PPPlft MRS, 3TOt 3S5IWR?, ^SR^II, fi>>Plfa 3! R S5RIRJ RR, *tIW51, 9lf5 
f3jf*tt?J iiilic«3'Sl ^51 i <ijf?k«L>'$! RFRR Rs^g ^nfffS (?aI 5 M"! 'filc^ 

RSRfff^ Rf?T l 
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^ ^3 '^grR 'atlR|'£S4 *tlfR (Imbibition Water) f<P? 

fL- . (SJPR 33 (Adherian) 3 R^RR (Cohension) w STSKR ^l3«f>R RsfeRqg 5R’fK*l 
^ sfRsf »nfR ^TRIf® ’#14’# RTO? , fR s RsgfgTCRt 4?» 3%i 4 <# 
^ ^5t RI^R ^ ^ I 4 ’11% < #siT e 1 l 

^ ■jnf5 CRC^ R > '»IW RlnlRR Pfs’cv? 3flR*f 4CR? 

® SlfafRlR ^s# CTOS •stfriR^ SIw.'M f*Rsc® iJCR*1 TO I Wlf5? TO 2jp 

#5 SR 6 ! TO 5 1 <71 3f®7R ^TOIWR (RTO R%1 «1RC'-R ’f%l e t TORS 

! jj ^Ricct tj 1% TOR RR^ -s^mm (RS1CRR RRC<^R <KR CRft I TO! R1% RR 
^ ?R«1 TJTOICR S1CR»1 TO I %s 4«ICR 1 r#S C^ICTR ^Hltl «PrR CRSKR RTRIRR 

.. „fir^ •IRC'R < #RT e t ^ ’(R I W1 5WR CRSR cRW RRIRR fRsfR C^TCR 3JCR*f 'TO 14 
’pRTRfeR R1RJCR RR*! srl^Wil Rlf^R «ICR*t Rt RSRT ’TR3 RJfR R 5 !^ PIC® 
, fl RS | WftC^R RlfSRSR C’Hs-lWR RR RSRtR fe TO RR I 4»TCR$ R# 

^RRIRRR^RSCR I 

0 Sfi}-$*)». *# %51CR SRmm *j*itfllt*i 2ICRH RSCR 4Rt, ’(fRR5R 15^pc® PR R“W? 

; Rl fajR ^ 5||3FRR *# SfetnR ^ICRICRR C5®CR i(CR*t RSCR I CTOR 4Rsfi> 3%?R 
^1C<R ai^C^t ’1<CR^ C 1 RSTO CPU RR CR, ^TOIR CTO 3R* TO R^t ’Pfe ’ifRTO 
,-WRC^lR ’RTTOR TO! CR1RTCR1R RHC5 I S|i^i5 R#R C^ICR RR’J-t TOR l CR1RRR 
"RR«l® Rlf&R RCRR era CRf*l RR I CRSIRRCRR RRS5 TOR ^ICRIR CTO R^I R# 3PRRCR 
;# 1 <51^ R^gRCRR "TO Rll^R RSR RRRR CTO ’# ■2RCR ^TOICRR RjfRR 5 RRR#f*l% 
'!RCR 3JCR*t TO I TO 4RS^ sfellR 4-RWCR *# ^ICRIR CTO ^Sf^CRR CRSfCR C^Ff^R I 
6TCRR RdT 1 RFSf^RS CTO *# W$7fCR TO*t RSCR 4R^^CRR iRf^ TOR TO RR I 


0 5f!l-^. RdPlTiRt ^s®!CR Sl^ciR RRSH ^CR? 

5RR : ®feg cqtgSt 3 RSTOR ^RI ®l’l 3 TOR1R «I®R ^ RR^ff I *ft®2WR 
'C*1R §f%R %ogTO 'fR RSR '51’IRiaiTR ^RRRRCR RTO I ’Sl’IRiait fRRICM %5 RCR 
Vi Wl® 4RR CRC5 TOC® ’IRCR3 4 RRR 4CRR ^ ^R R1 1 TO^'SRl §R3 RC® SR 5 
4^ feg ^Pnara 3feR fR’HRS &R1 Rf2FR RR, RIC*IIRSTOSR*t TOS 5R 4R^ 
!Ii ^ 3^ ^R 1 TOICRR CRTt ®I1®*1 3 CR1CR1 TOR ^FPl RW5R RRR^Pl ®1’IRI31 
, ^«#«TOTO|S5Ipn®^^'RlWCRICRITO^®l 3 RH ?®fR RC® ®TO I 
0 RSl-^lr. RTO TO1CR R# R^TCRR fRS ^f® RR? 

: ^IR TOTCR RSTOR 2IRR® ^ RRCRR "*# ^R I CRRR — R 5 . TOIR RIR® RR; R. 
^ ^TCg C§|5 ^R ^ -JJSPR <PCR R1R I 

*# CRR 3 %srt fts? ^ 

I? : ' RR# TgffsrR 3«.’TO ^fR5 ®R1 R'Pl 35,’llTOR <S?RI RS&R ^’(TCR SS#C® *# 

‘ RRif®CRs on# CRR R 5 !! RR 1 ’W3CR sSffRC® sRlRRi Rlf®lR^ «# R1 St^CbR ®R1 
' Sp, ^* fRs 4Rl ^feRSlR ®iRJ ^f®RSR, 4Ri’t *# R# CTO CRR TO CRR1CRS ’# 
1 *tTC5R CP^IR 'SlfelR^ i^CR TO 5 ! •*# RSRiTiR # 3 R% RTRTRRSoICR RJ1R® 



^ ¥ I | Y« R I Ml ' 1 

^ ^SRCrRl BfR] 4 <# %sT*t TOITRTOs I 


^0^. RPl^PT T Tt 1 fRl c i fa'saH <3 

O 2W-Oo. '•ftoM RggfJ *ff^JI gjggR ft^R | 

: ffgg ^5rf?R5tt»t e$c4l rri #| gjggR gsgt gg i gigi gf*jg osrr gsg^t 1 
1g5t gftg cror cgf“t i ' «l 

fftww *tggi'2*tftg gjggR 

R*. ^f%gi gtsagg gtggRR gif5g gfo, gpugfag g^jft, gr^g ggg, gugiSfigN ri?^ J 
5 T\C*j|wK. r Ki ^5T5T fRRRR ag° 3fe>i 't>'6q> ^jf5 \5gtRfR gg c t 'iIWr cg%>3 '51? ■->>?■ 
<M1 | 

R. gicgg fefsfwls?<i •iic«ii«p-i5C3g e t *t%*ng cgfe'a ^ntc j nt&r i i gjggR ggi g?i i 
*t. rr rssfi® RCRggi— <rsir rr jtpir gttgg <s?rj c#t §ggtf), c^ir ^tr -.| :T5 J 
gtgjtR gicgg wtg <gf*t 2jtg»t g>cg aRg *fffagg gjgg^s gg i 
R. ’!!«« CRRR— ^jhPiglg, ^s‘ e 1T3, fe?g, wtgt, gsrfa fJ 

ftiR 5 gffaR sri gggtg “tf^» gjgga gg i 
«. %s sgwfciMg Rgg gfegiRRCT gwt 2 )rtcr gjggi® gg i 
C*IW>M4>vp >q c?W ^ I 

\ *11 ^fv^FC't <Jj<J$jv2> I 

O ' 3 TRT (Balanced Fertilizer) f%? 

S'Q'a : Slows <?tg fgcag«f gRW fiira s>of5g cgf*t jSririr gpggt gjg i ft<g ^tsfg gr>- il 
®*irh '5P®c‘rsi ^rj '3 i'S)i<i"tj«p i aRg S’lihit'w eg cg^Ri agfiJg 'Sfsrcg Sfes I 
ggg <$ 'jfifcs wRig<*> sgjfggR ?jfl gg i 4 %giRiR<swR rot g#?, qff&aic r™ 1 1 

^fttSlR v£l ^RIRIR $%i gpj <3 RlfR OTR 5 jjgc| ^3 | 4 Sgggga^n ^Jv5t ®fg^i I 

ggcros cgf*t 2rcgrsR gg RfeiircsiR, *fr*mir 'q <p f&if»r?irsf, gtwg gtfgRi gsgr? br I 
Ri% gtes Ri? 2jtgtR gRt® gg i Rigicgj cr^i crc? n, p, k ^ t%gf5 I 

rI5<p ■‘ifg^iw rprer g^r ®%trg ^f%, «icRjg ^prr 'q ««i^ 5 gp? ?s 1 1 

'AiW ^ gRjRj ^riwimh 'friw ^ 'i)i'Si<Mt e t rrrj gscg i ^^isicg ^fRc® n, p. k I 

>3? RTg®RI g^ffg cgw Rtlgs f(fg^«f sroitR gs?n ^CR wg ^[gg Rig gj Balanced I 
Fertilizer RR1 gg I RRR CRC® 5CR 'Siftw ^gg RR SJCgiR w gr®T® SICT 5 ’"' 1 1 

gsR®!, ^gg rr RFRURg >aRg^ rurr gi4<wRi'Ai « g'tts'tfg^ggcg i 

O aw-vs^. g***nS (Compost) ^? 

5-6 <i : gsr^fr? sii% « ^%gg S^nwg %ggfeg ggg gRl <Jsfg-RR i ?^| 
'ai<jp|^ls*t gt &?g ^igft?i?*t <3 ^fegra Iggg Rifeg f®sriwi ^g >£R? ?s^* I 

Rbcw<i fg^Rgg cgcg wgigg 1 

gspRl^ 2 f^s <Mi^ >®gj RtgReps S%gg i g<f*lSit? , l « c*tt-gfggitgg gg^g gjg^ 3? 1 1 
IrRI gtrocgg RUa ®%?r ^ggfRSi^RR^g, gigR^ns rr <3 ■^ggg gg g^jgaRg ^1 
gRi gg i ^cgg 'Riggcgg ogg gsc°gps ftsjgg Rgg fg^g gcg 1 ^gig^f RigR«r^ gR ^ I 
Rgcgg gcgj < K“ y iic : s gg i 

^i*^g Mgrs yff ffggr rirr g?cg 1 ^^#g gRi %gi«iCRg gw ?®fg-ggn:^ I 
.gg^i t RftdjitflH ^qgrs jjr RR >iRt. ?Bfg-RR aifgcs «cgiwg §gtgi% gg 1 4 gsR^ I 


■zi C^Rg ’R IgPl^lR •RTRigR fg^atg <3 afg% iso 

^gg RfSg ggcgg g^fltcgg gf% 2rcgi®% 1 g^kgg ggt}r#i 
x5fi& g#« gr^R 'sri ; ®n^5i, '$iggrai <3 'srjiri ^giRiRR^g 'gggra 
*^0\g& 1 g^w gwfps^esfgg *fggi giRi, ^ Rgg ^ gi^tR^ggRT 1 
(i _fl4 gfgcg sIrc$ swi gsgt gw 5%,wg <shj g>fegg gw> gicg 1 »g gggw sfgg 
7-fa o(ri^ f%R gwti^ ?®fg ■^cg gd ®fgc$ shrir ggi gw cg*t ^pr Ri'ogi rr i 


"t'Hl ? 

® . £*j|gsjgigs®, cgiRRlRT?, g'ajlftg ^RFR 6 ! ORW C^WR *1RJ g^PR RR^IRICT *1RI 
— «c( gW l WR S TR1^5, CgmiRlt 'Q R'RWR 2R1R *12? I S^RlfR® 'fpRWg Scjr*ICTtRI 
ggg? 2iwg rri ^ gg i ^©ir rsrwr ^fegR crrsr rkr R1R1 srsr 
sdtg i .iigi ^wg ggiROT rrri ^ ^?fegR w»ww feg <3 t^si o»ir 
$<rr gsR 1 s?52R, ^ggsiH crr 5 ! ggg ^fegR cri<m rrr ^gi Sft'i 1 

OiW-oS.C^lR'? 

^5 . cggg isfeg gt sn% Ri^pgg ■'hIris R^tiig, rprr, giggi^sRiifR g#RtgR Ri 
siggs gscg gsiwgR 5 c*f% gr 'rirr rri gg 1 cRRn-gR 5 ®, ^g <agt 4 BfFatg 211%, 
*nft, gaiR 5 , '5i?giR, gjwisfggi, cRgic^t®, 'RiRigi ^snfR cRi^g SniggR 1 

q 4j3_o<t. c®g^ ^njnH<p fgi? v£jfl» gjggtcgg ^Rgt ft? 

Sgg : fgf^ 2Rgg esgs §ririr cggR— rt5%s, ^g %fgg «®t ^ «rr t^ritR ^rs 
jgtgfgfticg eg ^1 ’Crm^ ^sfg ggi gg ^stw gw csg® ^ISrh^ i 
g^gicR gsRCRg 'stir cgiggRR 5 ? ggw giRRlRg ^fSRpfg gjggR ^gR g*c°i rrw? 
g jgggit WRSR RlW ^’PPlft CRW'Q *8?R giR RTW I «RW g^ ^RRJ RWR 2R^ 
RftgfgRlgiRWg'SRRtgigc^fg^'asRgr^gpgggftgR^R 1 osgsffSRWR gjggR 
<sgw i£pr gift gw ri g?t ftp ^g RC!R geg agi ^feggg grecg 1 fftggwg 
gw, c®gs ; %&RP*ig gjggR <pm vo «ir giRRfRg ^fSRRiwg gjggR priori rr i 

0 2J!}-'9!». Rft»t zwg Z«g giRjgftg '^R>RHg?>wt ft ft? 

«gg : 2jggg ^sr giRRlgg ^ft>Ri*tg©wi gw I : 

?sg yiRc'iuJ* <?liiRM<f ; cg«5iy>ig, (*[5(5, aR§R, ^5i^ aR§R, issrcsr, 2ir@r gaiift 1 
^ ?sg VRJM1R ff S HRR S : iRffeRR, gjIRlftRR, >|fgftSR, RRR, Rl^ftR, J5ltW2R, 

CRgifts ^5Jifg 1 

*t. Xbr gg%cg5 ■%^Rp*f ; g : ■jgi'SiR, CRftR, cg^ifRR, gi^RR 9 ,'sjiIr i 

o RS-'s c i. •‘jfeg gjg grcgg ®rj Rif^g p» «tm ^gg? 

^sg : pR-ag <3Rg ijjcgg giftg ^a«dg$i gt ggggftst ft®g ggR 1 ^rc-wi^a ggggff 

^ gig 5 iwg brj sgftgpsg 1 \si 5 Riftg p h 'b.g-ir.^ gw ^tiRi 

RgRg gg 1 

0 Rg-ov. t[?eg ^ zfwTwg ftgfc wt ft«tR 1 
^ : ^sr sjcgiwg ftRfS gsR«t gwt : 

* gift « Rlfgg gRR ^ rt<f§ gi\£R 1 
9 ■ 45 >gfegg ig <^ir #g|cj ^ gsjg ^RlfR <#gR <rr i 

^•?igicgg^RJ 2 ICgiBt%ggsnRtR?ngRgggtggscg i 
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A 

j v ®33°33 3^31 WW .3103 ©•9 , '$' ! 2 e f ^{i|<H 3103 I ©R357IJ1 ■J'KI 

>lH(.¥ ©H’HC® aco®*! 3*3 C* 5c3 i 

v -^Rpa M? 3503 Z<j'SaiPi<r> foRsc® -sire etc 353 c® 53 i 

v i *tf3®J©* tBP. 0®H1, 313-133 3W3 <503 033103 315 ETC ®30® 503 I 

vii 33©i "to® wQlj wIwts 315 wc*ia ©Rj 3*3 Pic'S 503 i 
yiii 'SII? FlftW? 4jf*N* e t fR® 503 I 

jy, 31$ b|C33 'S?=1M3 0303 s al’yc-'i 31$ 3f303 c*p®ic® 503 I 

04 Jl- 8 i. ©lilloUlSlil 1 %? 4 R**lca 3 IS® 53 ? v£Rl aja$la ■a-’iC® ^TJpf l 
$g?j : Kaysophyta ft«IC*l3 ©TCSife Barillariophyceae G3f*t3 £*lalc=ia 31313*1 313 
5]51^P5 1 21 C]Pl3 33 ^HaM^ ©H##ps 4^04*151, sea fals^ 2|<e?ll®a oa3< 2^3103 <j'3> 
»pif0*f3 1IC5T, ®1313 30®J, <p=iMle$3 0*313 "STC^ST, fal^si 30®1 ! $®Jlfg 3131 <3033 
,fP#2®f3 3*03 i 2J33 1*131 31 3S03lf3 f3C33*t © (71053 *8*3130*13 ©103 (71 ^fe©ia ^lt 53 
®rc*P ®M05l3l3 '^1©a>l ac°i i 

*ti3 : ft'lalo'lil aiwllHOO*!! ^f*t ^1 303 latjlPi® 503 ®3t 53 ©13° *Rta-2llf*l©t 

C^ROK to 6131051^13 3$® 53 I ^P5 ©rft0®3 6|3tO»!3©05TtC3s 

513105tft3 ^j1©a>l 313 l 

JJI35I3 : f3feg 1©if33 £®f3C® <3 3lf5 31353 53 I 0333“ fS3l3T$5 ?®l30® ©) 3lfi> 2R5f5 
i*l®3*l I Blast furnace- ©13 0*3033 Willed 210=13 03313 ^3J, 5303% 3T *R 13333 s 3033 
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'3v 3lPcs ®llc*1P(® ^33 305 I 

'•il160» 0% 150303 3110^335 3103 s I ^M^C33 3ll33 JJl^lfsfe 50-313033 35J303 3ll33 «3 
53 1 35Tf033 313103 3TS1C33 'Slf^C^l 3J *nf^j3J ^03 0^05 ^tC-aPca^ 031033 3103 
"^31 3^(5110311335 ^3503 I 21 ^SITC 3 ^^ 5 3^1^033 31^3 3303 ftc3 S303 %li ^103 I 

3 *W-8«. C3R 53? 

B lll^ tolM f®3fi> 2I3I3 3 s I30 e l ^W«13 ^*t1% 50® < H03 I 3 s . f^^S, '3. 


0 2W-©S». , 5f03 7 n3 2fC3W3?3l53 C3R? 
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31553 %«,313033 ®RI <JJC3 313 2J0313 3RH 53 I 
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3 ^ fppr 3 ) 3^3 35 ?^ 3 fe '519^ ^fti *H3 1 e35fFll "BflaiCS* boo *11®® VSUlwlfrai 
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3f|pn*r 3 »jmPi«I3 <3 ^n^iwfew ^’pnf^o ^3 1 isrfsn^s wHfet3 <3 
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313313 ssc? csifesi? 5j3 3531 sra i ®croi sife? 35 * 11 ? to «iwi csfera 
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?C?J 3C? fesc*w ?lfe, 1a.<t ?1 TO fro 3C? ?lil? ?lfe 4?^ ?.8 ?! ®1? C?fe TO ^ I 
TO l i3CTOI i ®I? Slfe? ?1W ^®M 1 1lfefefTOfeQ®S?W?' 3 ® i <W ’ift^l^SI^S I 



<1^6- 

wr^T c^l» * *iT*1 

^ ^ %1 fsf^srPT C'l^lBlIS cTPT ”snf5 ^ I fog Pt'G^Pf 

Viiobi ^ ^ ^ ^nf5? 5jfei3^qi few ^ 1 

q frc*n*rcrTO 5n^%r$t ^iiwrwi i 

.0&{3 RR^ '$$ 1 ^c°i c<»rcHi xito chichi RRS ^c°i 

^cn 'snfS ^sC*n^R ^ 1 

illfo 'sn^ucsi ^ittJ ^ i to c^, 

^ S 4<J Rcb '$£3 1 TO 5 ^ ^SWH S.(t ^5|§t?J 1 tij 

5 ^ffC^ I ^51? ^ ^nf5 ^ b]W< <SRJ TO^5 

v(rTO^ s J^ ^ TO! (TIC® ira I CT, ^ b\C*W ^iPIH 

^ 0 .<\'Q | ^JS^lv ^STO 8.Q C*!& 'b <H 

^ 1 to! mffei 1 

w\ 'Q $c^-li : 

<*. uniter to wi to? i 

^(IS tot i 

^t. M\$k 34<j^i ^Ri <3 -y fs<3* j H tot 1 
\ TOC^ ^'£f^ c t >i^>TW TOT I 
S. TO«1 ^TOTf^I TOT I 
5. <3 1 0 C H^5 "TO TOT I 


0 «nj-^V. ^§t^T 'snfB^I ^T^WT ^IC°llt>HI TOR I 

^ : ^§l?i tovh ^ ^ to <*irre 1 v£w^ralwift-^Ri ynf^r jrffa 

^®WR b.(t ?T fob 1 *nf5c<f> 5TTO^5 o 'SPt TOT TO; TOT-^5 
^ ^ \Q \5T5jRr 5 I "SHtS ^T^?*tT*^ Sto OT ^?TT : 

^ ^ TOTO : ^Ilf &U5 TORTO ^TJ ^T TOTO TOT® ^ l ^T TO^T^ ^TTf&? 

^ C^TO ^3 ^sfej (Tni | c^ph- vbWHjjH TO5R^ ' s nf^ 1 


3fi3'SOSH 

^ SIOTC^ ^iRro (P^T/C^) 

jS,g-8.g 

v5-<t 



^Mj.4 



?TOTOTT| TOT^ 5 , CTO?T) '£fC?TT s t TOTM TO I :y TT^ TO^TftTO, 

^TR^TjT^f^T5?R^ H + ' 5 Tt1&? ^srs^PT TO^ I 

^TT? : T^ps? TO >2TCTO TOT ^T 'STTffes TO ^ I ^T ^lf5<I 

\ 

^ : ^fesnRTTPT TOT TO5T?f TO3 ^^|H5 TOC*ITTO TOT TOT l 

iStn ^ w, to <\<m ■HftfiRw 5jTO TOrmt^ to cw ^r 




b<27 FTRIRR fa'saH G •R2% Rfjj A | 

~z — « — ~ $ j 

4cti%pi RM2?ft ?sr sncn ?t Rt2R rt i wi ^ ^<|5) <iM*ft«p Rt2?? ^ngi ^ 

v£i?? sift? Rift RSJRWR ^3t 313 l 'sFM s&t'srlfiiih ! R'5#3 RlftC5 ^5J3 R? 
rri«$ rir 352? ?t Rift? ®ra *nft RS2RW2R ^Jr?? 312? 1 ?ft2$nf?3iR oi^cCfet ^ 
?i?i Rtftre ?ifa^ *(ict i 

a. 232t>? Rift? rr §w?r : sir??? g suiglRft3iR33: Rift 3i?t 235 «fh ^ 

SIS^ filfe?!? 3 s ?! 313 I 

»b. ■g’F ^ncra rjrtj? : ^PTc?ra siftcs $6 ?)r2®i RRRift?* ri? ortj? ri 3*2? ftferi :®j 
g ^£®r rtcr? rr^? FfBr?r ^?r ri? rwi? r>?2r sis^t rfsi? rwri 313*23 f t 
h. ^51« rt? rtrti? «pRc{( : 2 ?r? ’ll? ^fi ^2? ^33>3 31233 ?T37I? 3*1323 ^ 
FTCiRT f???? RT? <IJ<5.I^ 3*323 723 I 23RR- 3l2Rtft3IR RMCVC RI23? Rf?323 
wi(^«i>i *115.(55 *4j37i? rri ww Ri2? 1 
V. 332^3 Tit R23IR : Rlft23 332^3 5T? R23T2R sre^ 3*2R 313 I 

O Sfit-tf}». ■>h 31« ' s nf&?T WlfH «ili»ilMI ^tr I 

^s? ; ’Ffto Rift? sisrir h >5? c#t siw i 3jRsn?fesjft i<ri ynSn si*j3ift ’Fift? Rift 

'aFajH H.8 31 *513 2?f*t I SlitRM «l^RI£3 ’Ftfl? 3lft fiW?; FFT — 751 ’FI?, S|fiR> ‘R<1 
>3 ^FSlftRS ^T? Rift | iFlIt? Rift RWII32R3 ^RJ ^f*5R3 SR13 ft25 'ailcnltHI 3 s ?! 72R1 : 

b. f^RRTR 3T33T? : feRRIR 3J37I3 3*23 ■vlHo Rift Rv2"IT3R "331 31? I Rlli>« 
l3ftR32?M 3 2 r#?ir 4? Rf?RM c?f*t RT23* i wi 2Rife?iR 'smn ftiRRiR rtc?? Ca“ 

'sirh ?i?t t? i c»iiR>?w, rmpfS «ii?w? f?faRn ^ 

OTlfMPt >IMCVB ^st? ?SCS ^ ft^IC*I? 'RTW C?? 7C? ?t? I ’Flft? TlfS ^C*n*F 

?5?cs <#5^ <^<1^ ?I?^r? ?FC5 7C? ^BT? < lt?RH ^5? 5>C? CFI1 7FH : 

ctiR»«h»m %*ficv? aic?n^R RW^rt?? sicar^ 

(Sjf% ^TTRI -jc!> tF) (s)f?5uq?f?ftB^) I 

^ y<H 0 .^ 

^ ^8 p.^ 

vD <t.$ O.cVb 

8 'b.br >.^tr 

<t br^ y&O 

V iO.^j ^.<hb 

<» ^<?.Q ^>br 

bo b^.p 'SAo 

2 ®? f? ?PT7 t? : 23f? s?? Rl«fl sjlarara 2«R ?Ft ?i? i ’MR 
MC<F? Rt?JC5l 2®? ?? ’(froj 2s? ■RI? 2®f? ?s?l 5? ^?R ^51C?5 djl?C<FI^fVI 2SS? ^ 
?W l SSWI^FI 2®? ’ll? wlfUc* ?I?^I? «F<i(. e 1 ’Flfl? Rll^? ®upir <pcr ?1? I ' ( 
?R?I ’F l lt^ l ^ l ? ?l28R ?Fl^Rm ?T?^J? ?R^3 WIWRRFI ?l? l^ 

»F1< f?WMR « ?!RI?R«F ?i'1t«C?? CTO (SltC^Ft) «T5Tf?^ 


1 



, StWR?*F f?PteFR FI’fRl't f?«aR G Spgjfe b<?0 

sjf^Rira "snf&CS R1R1 21?51?2ssf? vi]f5F5 G ^It?R 7? I Wl 

mffcl '3JS^ ^ ’ll? i£I?l ^lft? R# 3 WIWR 7? I 'Sl^l'i’l ’jfe’FlCP 3I^Stf??s '8RR 
(#& ?ST^ v5$Ji(3|$5 G •Rift ftft^a 52? <PI?ft^ ■#F5 ?R? I ^ 

jjpF ^FI??5 ^RIRKR? ^RF? ?fi>2? ?1 >#^5 R^C? ?R#? 72? Rlf^? WH 
TXS R#? Rift R?2RI?R ^2? I ^ ^ 

^ 3^1 *1 4F I ? 42?f ! t : 'St(i|2 ! 5 RF’FI? SJ2?I , t 7*2? ^Flft? RlfS 7 !?2RI i fR ^?I 7? I ’IF’FI? 

^5 5PJ vffe RftR$ 5? | 4$ RMlthSfaTS ^F5 < JR?T? CRlfemi 

EifeRCB? RI2? Rfe?l ^23 CRlR>?lR RM2»KB ?iRF3f?^ 7? I CR#?I? FlRC^U ®ft 
C«IC35 ftjRRR "PC? ^ "P3I ?T? I 

S + 4 H 2 0 — > H 2 SO 4 + 6 H; Na 2 C 03 + H 2 S0 4 -4 H 2 C0 3 + Na 2 S0 4 

8 ^ tRTR? W? : 2? R3F ®rfR2® ?s?l RS? R?, CR2TO3 ’Ft? 

i^R%I ?I ’FI? Rl% 2 ?I?? s ’FR 2 R? 71? ?S 2 ? 7#? Rift ^R1RR%I ?MI ?1? I ?H, 
RSJ, ^1, 2R?TSt, RB?, RIRFPf? Rffe ’FRR Rt?nt? ??2R? ^1? RTR^ 5 ! I ^®?I° >R2R? 
H?? s ?T?RI?]2R>I?^<a®IFT?I? I 

a CTb <3 ft^ft : 2? R?sR Rlftr® ^Rl^l^rc? ^R Rf?RI2R wlR»?IR RW? JRF5T 
2 RRI ?I?, 2 RC’F 2 a Rift ?l?t 2 R? ft 2 R ’Flft? R? 6 ! Rlft2^5 5%?® 7? 4?? R??^1W 
pf% RPU 2 R X R??I ®iRC$ ft»I*IR RRift»C® 2 ?? 3*23 ft2*l ?? 2 R 7!? I 

O SfS-'bo. Rift? ftRInH ^5 sj? 5 !? f%? ?^Rt ^?*R l 

®hS? ;Rlft SWIRES 8ft ^RIRIR ft2? 5 lft'$ I R?t - 
b. Rft^f RRt^ (Mineral matter) 

7. 2®? RRT^ (Organic matter) 

P. ?T5 (Air) 'S 
8 . Rift (Water) 1 


fta : Rift? Sririr (pii?prR>I%35) 

Rftigj : RftSf RRl4 Rift? PIRT3R R3IR ®R1R1R I PPT$R R^12? Rift? Plft^T?'! 
'?pft Rftst RRl^ RRR ?52? ^5(127 I 2®I^, ?P??ft? s G 2etft?> ?I?’F2?? Rt»I32R^lft 
%It <3 ’F3SJI3 72? , tft® RRT2^3 ^fS 72325 I Rift? 56 ?, Rft ?M1 G RS^RRSRl 

72®7 RtftR RftSt RRI< I Rift? 4$ Rftsf 3F1R^7 f?^ fR2R ^1 <pft 4?l 



><28 Rft'iPT ^13133 f%*M <3 


f 3 f%R Rmm f 3 ®sR >q 215% i< 2<2 


^?A I 

'W\$ 3555 503 g%t 3?gf*5 *% 3*03 i g%*i 3% ^<nira 3*03 3if!> 3jt^ I 
^s >33;. *sio*5 350®f 3ig « <nft <ro? %s 3103 i iitlDc^ *313*53 i t5^ I 

so- *sm 3% 33$ 3103* i 

3% *i3tf: 

3lPl«HI, 3f%*11 « 35*f335*fl 5131 *% ^^PRI 0303* | 

3. tP^IRF? (0333 : 0*1151, 3i1Flf3313, 3JI'10H%13, 351% 13 t*5T#) 3^51 i 

5. &131 33t< : <5513 33t3 3% '5HJ**3 liRsfr ^KF*^ $<H3R | 3153131 'Q 

*3*5035 3%5 305 03 3510# ’jfS 53 *5103* flSR 35$ 50*1 I ftSR *R$ ?(% C^5 
3Wi3% « £s?% ’© e ti3% ©3303 *$j%i •'T15R *3*03 1 £sr 33$ 3% «n=i , 

*3I3>5H ■'Sl'PIW 3%*5 3*53S?It <f *513 $53 35$ 3103* I 3*&H03 ^STO^t?! 

iiifDc.'* i.<2% i<ra <F5j ?br 35$ *3105 i *335 iirfiJcs 353303* \.<t% ?sr 35$ ?n^ 

RFUR I 

'O. 3Tg : 31$ 3% 'wdJ *33J*53 *531513 I *313*53 'iiyilw JjlfDc'a *M>4><!I 5<2 ®13 3ig 
«no3* i *so3 ^ 3t$3 3f33i*t 3%*s 31% 3%i3 gf% 3103 3ic«i 3*30*5 31035 i 
3J33711 Srf30*5 31% 'jpHig 3T$3 3f33t*1 C3f“t 31035 i 3%5 *33f%*5 31$ fU5*n«TO 

^%5t ^Hwn iWws *srj 3R)o>sh 333315 3*03 i 3i$o*5 *3f$05" 
3*$3 ^n5Tv3 2fp •pff^siTC't 3lt0fil0®H, 5ftW»SH, 13033 Sfefe »tJR 

3103* i 3ifi>^ 3t$3 3#? >sit-'4i4(i^vb 3i%s $03 3*14% »uf5r5 ft# 3^ ?n inffe 
fi'iRH ^ s%^5 RWT5J c®rpi 

sfestimR <uI<pc 515«I <I2I?I*J Hl^cialt'SM t*W^rlt2i f 5 !^ WSJT <TO 
c#® fa«tHi?i 7F»if«5^ ^snwpra aim 'sic# ^s?t ^ ^ ^#5^ snc^. 
ffw^=t « ’sfiPTi®^ w ^Orara sfoiw ^f^sj ^rg ^ i <ngira=i<i ripj 

■^lg fifowra ■5H*iTC5i ?ig ^ i ^nf^ ^5 ■^ri^Rc^r <ug « ^tgsro%i ^ts 

f^WnRs gf%^I <|'o|ri3)»f (Soil aeration) <TC*1 1 ^TJP5 sfpi 
c tS>.^o% ^o.<bo% «|%®H <iH° o.*<2% '51^-3T5^5 «tR^ | 

8. ■‘lift : *tlft ^nf5? '313 '‘RsfiJ S^IRR l gf$3 3t CTCB? ■‘Hf^ 

5WR 1 35*113 W35 *nj^ «||^ | vittSM 3ig « <U% *#31*1 ^iRsfB 

55RJ153 'S^’RI j^3%1 I 3l1^P5 *11% <#*11*1 31^3 *1%I*t W'i 

«t1C^ I iillUos 53TCF53 3q>1IC3 “T'53‘31 ^<2 ^5Pt *# 31C3 5 1 

• 3^10*11 31C3 I 

• 3 lfi >03 *tIC 53 gfl ®* 1 RPWPTO^ 5 ftf® 35^3 l 

• »I«on gfS 5 *(HiIP13 51335 <3 <j|33> %>K3 33® 3*C3 I 

• %St3 3jgi3IH»1W3 '5T«JI3 ,, IJ<?)3 %*1RR I 

• 3 lf ^3 55 T*WMil %@3 <pw i 

O 5W-'bi. '31% ^ c 1T3gC53 t3pl^) «||t*llIHI W | 

®^3 : C333 *l%? ^«tI3 3JPI ^ f3^lfS(Bl3 31 ^513 353 31% 35*!t 3C3 I 3% 35*11 

SWR55 \5«pR3 | 331 : 31%s*11, *1%5*11, 355%s*tl | 


crfgfl 4)3*13 311^*113 c^PlSj 31 0*113^1 : 


|S* - 

'St^r «^ro c r^iPfti 

3 l 1 % 35*3 


<?‘'T^ c tr 

" *# 3133 ^ 3®1 



C 3 pt 


$^33 



'^%#%P 33 3 * 3 «I 

C 3 f 3 

% 03035 3313 


' g #ll 53 ' 35 il 4 

^TSJ 

3313 03035 03^1 

C<ff*t C ^ 5 ^ 

(}.. ^BR 3530*^3 fi(,*l®H 

g*s 

TO 

% 



03^1 

^rsj 

C). f% 5#1 (* 5 % 33 ) $ 303 I %1 


wm 

3*3 

353 ^ 3 ^ 3*51 


■ 

C 3 f*t 

*S|S 3 R 3%*503 21 % 31 ^ 


vm 

C 3 f *1 

'io. * 51 %l >353 ^ 3*51 

5 ^® 

nm 

^S 5 J 


| 2 j|<|>fo<f> ’tTR 'Q ^ fifMH ^‘ s tf 1 iH; 

^ 'Q ^ 

Natural gas and its main compositions; 
processing, uses and sources of natural gas 

0 £fi}-'{»^. Nj-^ '»('»lt.3 '*F!E S T3 f% ^R* 33? 

$33 : Nj-'Tra 55T5TC3 3*31^13 S13FT5 C3 ^f% ^3 55f 3C311 : 3*. 3RP13 3Torf335 gf?R 3J1^5 
33, 3. ^ ^C3 35C3 313, 3. 3K53 *tT$1 3H3 313, 3. 3H1 Wt#3 »P*tC«l3 ff*t 

^•3 33, < 6 . aft>C3 313 I W <MW ’<l!l>fs 0*131 C33 I 

O 5J!J->5w. 3%®3 ^*fmH«C9n 1% t%? 

$33 ; 3|35j ^55 ^s15 C3t%> *1tf1^, 313 ^035 S123 2113 t»of$ 71«1%5 C3t%s 

' Sv fI3nR3 31 350®tf3C3 5 3 31313% 3^3103 1 0333— *1133 3%fl> '53*f5 

1^% (Fe 2 Q, : C3%5 ^3( 1^5), 31 CRRt (Fe) ^ 3|%J8R (Oj) CTfe®!3 33303 
^ 1 ^3 'SIPW 3%t 551105 31 >^13515 3133 C3l%5 «Rl?f 3R1 3f^5 1 C333— C3H1, fl31, 
5 ^i'3CSp135*13T<%#^5tO^C^(^0 ,, I1%)f50303'3r93t313 I 

®*fcf-’i>8 , 31031313 (Biomass) ft? 

^ : 31031313 im. sfaprCSS 3^3 «3 1 2 H*% 3g; 0333— C33R§1 211% 
^ S3 *f|5^s 3 it 5 <) ^3?P53 "srv)3C5T3 351^13 iil3 5523^3= I >3 33033 *R 2(0310*13 50t“11 

%33 v4P(st^ <i %3 3%1*1*F5 *lf33l3 21313 3*31 W >43 3131 #3 <3 '5fC'S3 3031 ^*8 
S,C ® 5 ’ 31 3*31 l <£TC>t 3131 31313*1*5 '3SR035 03133031 33 31 W <3^3 3131 >33 313 %3 

^33 I 03*1031 vflRpf& 3U5C3 31031313 >a^f& *(f33^%t *33^t f|0303 % 3 % 50 ® *1103, 
^ <S®033 >£Rt 31^033 %35 *30335 33033 3%^3 30$ I $hl53*133i*1 331 3135, 



f?[>14PT RT*ll<H ReaH q *fjjj 

’fac'sl^l Sri? (<7PH — <UI?CGR?I, *nf^, ?f?? ^\s)lfn) ?RJ ?! ’jft S^IRR at?*! 
’BfR-SRIPT 3 R«a»M ’UP! (<#»|4 h q «3'Stj •’RP^ ®Tt? ?C? 4?° 

C?l?<t*ll ft# ?C? I TO 4IC!J|i||? ?1C5 4?^ ,p T?lt? <I«IWI*I ?U ?I? I 
3P#? (flPP ?RJ Ppppra ?RJ m *t^3 srfsft tflW 35? "ife ?BTORra >1^ 

Pm?!? aifefS «nw ?$? «hwinic? c? i i% spnf^s ?? ®i? <# 5 itc*t *#? 6 ? ?? i ^ 

*im ?hrj? < #m e r 9 <#?£t a#? 'sjgffircs 33 seu 3?h ?s?t ?? 1 ?rj ft?^ 
q*rca? fo? ^ rwrtoosr 'ini, vtf \ Rcbwtom ?nff® <#?f ^5 ?ar f^raif^ 

?iFpf? ?i?*f “PC's) 1 <9«mj 4Si<.? -jitaww ?5n 5 ? 1 

O aW-'W. (Denitrification) f%? 

: R'l 15.(5 Rpt<P*H »j*1'a 4?fi> ?«S?-2|faRn 1 4 Sjfem aHffo? HRtylcsH Fnj 

ffiro 315R ?C? 1 ^FTp firtSm m\ ?1^S5 (NO3) 

^f%?! C?C? 5^ Sf??#® ?? I '3f5PR.?FP ?J!?c5ft?l NO3-C? N 2 « N 2 0-4 ?i^[-i 5 
< p<i(.'s 31C? 1 IwRGjRwR sfoll RstlR's <ul?uJR«j|'®C 5 T! IjjiO'R ®mj 3c4l'$'5)4 o 2 - 43 
3R>?I'?? 5 Rc-IC.4 NO 3 4?° NQ2 4J43.IM R’dR I HRUjS 4?!C? 
all?? RWM ?ISt <PW l 



Ik I i 



i. 4 aifaRn ?riRW3 srj f??i#i? ?ji?c0R?u 

?. ^CpRSg? R^T, (TPR- 2t$?-?t3? C?Pt, RstlR? RH?!? C?Pt ?! ?n#? 

^RusIcsm; 

O. ?!?r$ ?r?5! ?! stfsiCSiW? ^tf?® SR'W'bJvil; 4??. 

8. 3f§t? an?? Rc-mc. 4 ?|fi? ??!? 6HJ NO3-4? 1 

*IHJ ’SUITOR? f??? Red'll <MI ?W I'MRGjR’wH 4?n> l ^f's«p4 SlfSRJl I ?S!? C 1 4 
aj^RTt? ’IlC^iJ ^RI •(RiJlC®?!? a||?|<] NO 3 ?t ?C? ?!? I f?^ ??S! *iR(£K5'W 

DUO* I'S*il?(i}f<l > C?*1(.*H<l OIVSJ'S I 

O ajfl-'Ws. Rf? 

S^4 : hR1SjR>c?'R 4?l^ ?sf?-?!?Rrt?? RGt»«i 1 4 ? ?wip$ 'sijiCTif^ 

?ra ®%r? Sri aR'iCTWi 'Sii?iw ?nc? 1 ??aoi f?c?c? ?®n ?ra, c? jif?-?!?!#^ 
afeira ?t$®f?? 4^«fftCT? 5f»!C? ?UlW!ft5l ®f#S ?RI ?!^B (N0 3 ) ItfH 
'fit.? ?i^Qf?c?*R ?®n ?? 1 Rf«?j ?RQ^c?*r sfen pji5 »nc? ?? i 

O Sftf-'M. C?nR! 5%f 1% ?tn c?c? ?Rcl!C®H ?^R W? 

®>3? : f*ff! ?! C^IofsR!? C?TC2!? f?5 51^1 ?!5 C?H? Hl^cjlcsw ?^Jt? <MC'f 1 
4'tjRt? ?5??3|5, 1 5 !?, CSPItR, (SM, ???f5 Slw.14 c*l?Oi> ?ft05!f??R 
4?Sf?l4 Pw<IC?lllt>? ?JI?t6f??l , ©f& ?! Z'ffi ?C4 ???!? ?W 4?^ ?!3 : f 

RttSltSR 4? C T ?t? I 4f5®%if? 62flf5? ??C3?CT ?!?!?J ?^ 1 Wl 4 CSTsI??!?®^ 

w& ?ri ?rg c?c? ?sjr??f 5 <m? r i 


«ic?5R?*R l?^^ ^n*n?*t t^55 H ■g grg% 
sl ^ r stiffs ’ITT? f%? 4JT^? nm?? 4WR aw? f? f? 4?t 4W? 




1 4???! ?I? t?? 

* . 4Tff^? 5 !JPT (Natural gas) : t?CB ftw? C?C? t?®(5? ^ ?HFK?t?!? 

jjgft < H'fl?! ?!?, ?TC? 5J|^R>? ’Ijh ?«T! ?? I 

*1ITC? 1?PR, tcsR, taR’R, RStB?. iSualtsH, ^calcsw RPR'lt® 
-jc) 5 ®# *m? f?&$ 'oi4?i)i «nc? 1 

suffer wif^ttR? '#?i c i m v<?%, io%, caic?? o% 4?^ 4 

I^gqi ?q?R! ?rwi 5jra ?iyrf^5 1 

0«W-«>. Bio-gas 4?t 4? ?C?I f? 1? *tIPT R?T?R ?TC? 4?l fiiOlW faf! I 

: Biogas (q fBfl ’ Hm) : (?!!??, ^ 3, ?t$l, , P5f5! 5Jff% ?ll?? ?1W ftPlC? 

^glCH? ?W!?! 4) l <Kt?fiOTa RRICTJ ?R(.V^»R gfe?!? 4?? «!?!< C?!? 5 C? 

3IE1F1TPT?!CT ’iRP? | 

Biogas-4? : ?TC3t*1IPT-4? fi!?R §?RR ?J?n ffiW? (CH 4 ) 'S ?#! 

(COO ’W 5 ! I 4^P?!q ?I?^5 ?1bWIW3 q?? fefe Hl^UjtcSrH (N 2 ), ?d!WlR?! (NHj), 
®R-?T3!!^5 (SO2), ^CJtlCSR ?H?#5 (H 2 S), ?l^(Sb!CSH (H 2 ) «l|^ ’ll! 5 ! ^ 

?i?ri Ri)»ih «n?u$ ?ic? 1 

Biogas-4? afC?!<t : ?^ l «! ?TCg| ?BlR? CTO3 <R?ll't]!'CT? SOI? ?! ?TRI? *TO ^ 

41? I ? I C?M JR?! ? I g)?H ?R??(5 4c.?l' > lc'?4 to ^ »)?l^?n : 

L 4 ^fn? ?!31?!3!? ?TSS ?!??? ?? I 

ii. HJ l tfol C^i?! PIlBt!? ®lRcB? ?C®1 ?? 'sdc e llR >l ? ??! ?!? I 

iii. ?!C?!'t)lt.?? ?!?!C?J C5RTC#? blRlCT ?R? C?feq, 

bl e llc*il ?!? I 

iv. *tr° p t '5!p!C? ^f? StfilC® OT5 fiRR ??! ?I? I 

v. 4 *flTCT? RRIWI ^ oMIWI ?1? I 

o <R!- ,: !o. cng 1%? 4f^ cm? ?x^5 r?? 

; CNG (PT4?f®f) : CNG-4? ^Pl! 'Compressed Na tura I Gas'J^? , R 

®**T^ ^B!? R(.* *l ?^ PlWHC? (CH 4 ) ^5 ?!W *1^ PlPl®!? ?! ?RtE^?!C? 

^ ?W?Sfrf ?5?! ?? ®«R ®!C? CNG ?PT 1 

CNG-4? ?] ?? l ? : C'llS! 5 !, fee®?*! q CSH!: <, R ^Bf?? R?5 Rww CNG <>434 pi I 
?R?R? CIPR- ?!?, S!^, l>)lffl?ir?, (S?, 'aiciJlRfll, 4?t?C < ^ Pi^fSR ?'»)|R(.« 
^^%?C? GNG?)?^®^? I 

0 3p pfc>? Gas I? 5 ? ?!«?7TCROn 4^ Gas 4 CH 4 4?^ S 4? ’*T$??T ?t? R 5 ? 

: «n^s|®? <nm (Natural gas) : ^‘‘jcfc? f?C5 fesR C?C? R?CG*! ^ 

•»ttq?d tji?, ^5!C? ajlffe'? <1IP! ?*n ?? 1 atlfR? , 1JR? Pn?H CSITC??, 
tPlfgR, HRtB l OSH , ?Rca i ^SR RFPPl^S (H2S) ‘BTT? PPf 5 ^ 1 
^^Rr*1 «n® sJIffe? , BTC 5 ! pRMIR? •’#511*1 Sir? <W1% tMC? <»S>% 4?l 4 *!IPI ?#?5 
^ ?!?W WH 4f!? 1 


f^B5R *3 


'£jc*J >> i^l* 7 T RpK<iPT ^TWHM R'feaM 'G 


J?A 

o sum*, armaria aww f% catatra? atmarrcaa swr $ataH f%? 4a aijsspn^ 
atc^Fta f^r*pr 1 

5^a ; ■sfl'fta Twsjaj, $%aa «il<?^Ml 'Q 4W(Wj aea*ita aapif aifaa 'Safsjot.o <Jl^puj f <-. ■, 
WWC?^ SlftMild CT a«ffla, ’ffafN WPS Wlta M? aa3 4TW <IUIP1Jia ata 
aiWPW'taa fijaiW §aiWR ftpR; 'bo- Ho opt faWW 'Q a|fi»5| 4|4 h bf^-vaisilao I 
£f^52HT# : aitaPITia tefaa 'SRI aiTOT? Ma 4^1 an I 4 3P5 aaR3 ppw<l l (iRsft 
RpK'sN", 'ai'ijfD ‘o|>filH C®PT »H'b°1 1 viwfD Rjacola aiCtlPIlia SIC'Ba aas} ^Sv*t ^B, atff 

<3 PonJ fwca ftsfa ^5 1 4 arc^a Intoa ^tvi $.0%- 
i. ataa ^par : sicaa awa ■gw aiw ?r> fwfSf® t&l<ti*ol 1 

b$Mr%l4 : H-b- $R awajfafaf afi<ll«ij aigiaigi <3 #5 3jNWia Blflwi CTBtWra 
i SHi ^..ct fsfBBt Hjia 'Q fa&l? ’I'Sla (.’IM^Is ^3)1 a*R 4W 4? 4*1111 'si'ijfilj WCR 
»no| <kh RaM 4 ill l 

VS. qi$Ci> l fa4 CBWta : Cb^flUlTJ viRsf^ vSHtPSWRl CbtaP5l I >4? '3awa 4(«t ajR 

fwc?l ci>c*p aMt aa I 





c*iati%i*r 'Q wt, <wfwi, 

'% 5 lTW®f 'Q ^ft?! 

Petroleum and coal; forestry; limitations and 
conservation of our resources 


q Growing Stock fa? 

: '^T^iKWC'f^ RR^ iTSfi 4>1(i<l 9 ff?Rt c l fafa <P<JI<1 ^1 ^f? 9 ! <3 >i5Hl OMIHI 

T ^31 1 
I 


^5^ I CT <FtW3 *|RJIH ^10^ CtflRv ^ (Growing Stock) ^ 

< 3 Jlfifc %35 < 3 ^ fsf^j ^ ^W^I^Rt ^R^shi ^ 


O afjf-SH. T jft ^TfarTT (Agroforestry) fa ^R? 

?I 'SjPlC'S fft '*P!I ^ FP5 i 

^jUffd^pW^ $£*11 (Sustainable) ^R?I ,9 HT ^ 

?$% v£R^ vfF^i 'S?Rc^> ' 5 iw <n * 14 * 1 ^ it f 7 n 'Q <ih^ ^ 

^ ^1% RTW C?1W 5 fC?IN I 

^ CT, <j<J^]<l i£RT^ 5 f 5 f^F <Jl<1$,lc^ 7 ffsrft ^5 ^ | 


8. *tJPT t^fsR ofl ^ 9 \ : CblW^t ^JvC*f ’UP! l^fsR ^ i 

vbl^C«r^l<l, Cbtf< 'Q ^Jc^*t cfl^l^l ^ 91'GfD<1 TO 9 !^*! 

^ fel ^R^TfoR^ CUC^ 5 fe 5 ^ I 

c^th? toi 5jc?n^% ^irc^' *# 

'2CT*t froj ^3fTCS ^TTO® ^?Jin T>TO3 ^ I <£*(T C^5 «iPR 9 fpfl^ ^OSr^lc^ ^T<s 

^153 ^ '^rciihijpi ^ <3 *fjpt R->Rh ^n^ 9 ! fe?i i 

O 5 Rf-^ 0 . ’tTPT 4 ll>|i|R Rc>iW 'TOt R > 'blW ^? 

■®^5? : 2Jl<J>fi<^ 5 J*fR ® 9 fPfH RlC^R ^fJPT I ^ ^TTPTW Sfs^cR 4 W 

^5| 9 j«|f^» <^<11 I ^l 9 Hfb»C < P ^lC'S? *1lRc^ 

^v 9 !^ <M\ ^ I 

O ^W-^8. ^[PTTf^ t^H 5 ! StT^f^ ’tJTP’Rt ft? 

: ^s#f fipiw 2 $i<f 6 <> mpf : 

^W1 ' 51 £ 9 TO ^5 ^S| 1 

^tTTCR ^5j ^ 1 

*t. <^1C^ ^SRTHJ ^Rlf^t vgJI^Rb^ MJICT^ <I<AM TP^rJ 9 ^ 1 

o 2ta-H«. mmpR sam? wroi ^«, Mir^w 

rr 1 

5^ : £JI^R><p ^UR Sc'QielcH^ i SHi ^t^ilc^W -^otS ^c<p 1 - 

“ftlPTC^saj TOTOI CStl 5 I ^ 25 Pt SWTOTOHS ^limt^ai > 4 ?l SCT1 WH 3 


O 4!t-Hlr. WSR1WS *^ *1^’ f%? 

®<3S ; ’SALT 5.W Slopping Agricultural Lands Technology. vflfS at^oj 

Bwiaro^ '5115^4 1 ^ aifws an^ros aonaf^ caat stosr 8-b ^ 

# 5nfe Hftujit'SH <<rr 5 ai^-ar^sra 4?i ^5 ^ wtof ^n?t apn»pu <3 

<pi«ff pjpitcti ^1 1 'sub'#** a#$ 5 ^ (icmi) ^wiowm ai^sj 53snw *4 

®wwh a®t% a*siaiiiia -i^inoi 1 

O 4JSt-Ht». 4(15 M t, vsfPR <3 e9lonl *ttt*Rt F**ifG 4W 5 t r><p«i'i*l)a stlcon dW f®Tft l 

;4n5a : ■simi, 5 iPri, ^RSrift 1 
^ipr : ^< 3 * 1 , splfe, Qai^a 1 
CTlon : ai#, PllR, ta?R 1 

o asj-v-o. aafir® ^taa air^taar 4k.o ata? 

^sn : 3R3 WI? v 4 sr v44^ a^1% ara ac»ij asaaa aa f^traa a^ife «ito? 

aa%5 4itaa aia^iaR at integrated Pest Management ata i v4 faaaa aa ; fs 
'Uffeji, 'fetfe, ffa afaRt, amraiaas, aifaas, 4ntaa4a^^aa^aTaa<3STOnPtasca 
alacacaa ai^afefeRin^ afe caw ^naha^w ar^al44otta ’a#asa 
ai sufeas caata facs aia? aa 1 v4 oa^ica? >raf*)<5 anaa amraat aw 1 

9 *lS|-tri. Petrol, Diesel v4a* Kerosene-v4? aiaj ai^4J t^? Antifreeze SaT fa? 

'^^aia^saa? 

: Petrol, Diesel 'flat Kerosene-^ acai aHaj : Petrol, Diesel ‘flat Kerosene 'flWa 

^ca i a i ^H 4p^ 4)jMca>a 1 4ta >4wa acaj ^1 ai<faj awi >40^ flspjps 
asr& *Rpn«{ , p e troi-4a afsfi> ^pjcs asrta aaavj awit 5 caw 12 fa 5 ? 
■’‘'sel-'fla vsiejc® a#? aaatg awit 13 caw 18 4at Kerosene- 4a <wca 12 caw 15 1 



^ A _ ■3(.«P J l'g Nj T f3f%3PT ^TT*TBH f^gR <e ybi 

'3?*1- < 11®3 I'l'alJlw (fractionating tower) *5jt“llf3® C®0*13 ^5JT?f*Rs 3^53 
355I 53 I <4 ©tom? (3*1 $§ *33” '®t 3031 RR3} ^03 'HtH4>'0??It 313 31 <5 ii|3>fl>3 $3C3 
Sfg iFPfS 3*03 3I®?I«I (#0® CPFsfT^lT 5#) 3103* 1 S80*fT3 % 3133 3*JM (bubble cap) 
fl]3T ®IFf5 33^ 3TC*t 3103* <3313i3R 31^3 1 St'ulJlM'Si RRj^ 3Rj*f 351331311 40°C C3C3* 
400°C *1^3 3131 53 I f3f%^ (^3 ®T33iajl f®jf f®jf ®1C3* 1 ST'331033 f3053 *3«*f faa 
3j0*flf3® 5JC3*f ®311?T1 53 l 3*H1® 'Q 1^31C^3 $33 f®f% 333 C®033 

fjCfl ^TC 9 ! ®3*1 <3 3J103 f?®$ 53 3131 *I10S!3 3133 3*J13 31313 3*13C e l ®3$ 1305 0303 
3103 3131 3JPlf?0l3C3 §313 '01^313 1 

O aW-lr8. 3J3S3 31313 3*105 f% *303R? »tlf$3 ^T3lR C®C*T3 '4)3tl>3 31313 ft*®103 

^*3*31313? 

$$3 : 3lf?3 tfs?3 333 C*ft§l3 3T3 3§t^$ 33 ®33 f^pi 3l?31 t t *lj®* 'Q $33 M1IC33 
$53 3CB 31 faPtelMU f 5 l%3W 513 013 3J31 513*1 ^(313 1 fMlft C303* 303t>5 *lf®* 0305 
■553 3PH ^f$033 333*13 313 3131 35RS C^Sl*! 31*3 3’lfjs® 53 I 31 $0*fC*tI C3Sl*T 31*3 'G 
31p font'* 513 f3t3 35(5® (compressed) 3*31 33 I 3) 3C$lbM3 3*0*1 3-353 31 *5|St- 
?#*F1 (auto-ignition) 305 1 3)3 W1 5J5G 51C33 ^jft 53 31 fa$303* 3W Of3 43?, 
?fa03 313*51 36 3T> 3t®3 *13 53 I ^ 3f3*° (Knocking) 3*31 53 l *#3*1 3*03 0t31 
C3C5, ^3* f*flW <l5«9l<Pl4c*i3 W3 3lfe3 3^0 3105 «1R* *13 030$ 313 I 3Jff5 ifc#3 
H353 353 3R? $f&033 33*®1 <5 3irg 3*03 313 I 3lf?3 3f%0 3*31313 330503 $*1031^) ^f|5# 
5W*lNlf3® 3!ttS513*r&, 0333- 5, 5, 8-Sltf331?*10H^3 31 3fft03I-3il3* 0SH 1 31 03ft*t3 
3J35I3 3*31 533f3*!tf331335 (antiknock) %303 1 

fulfill $5^51 *lf33I’l 3*31 ^3 ®13 SJ3*1®1 3131 I 313133® 5)^0513*1# 

^31^3^53 3131 3|$C31 *5|3*d?M3 3f3*?fif3 c l®l 33tbt3 3*3 I ®1? 3]f& 3c 4 l <ft ^llR I 
3»13nC3= n- C5C’?t33 =#?, ^d3 5133®! 33C5C3 C3f*l 3W 3# f3^*8®3 fHltH 1 ®$ 
^ | 1 , 5C31 *33SoT 3 ^hlfi 3*3®l 331 53 ‘ioo *33*S3’ 3131 n- C5t*&!?13 ^Rlf3 3*3®1 331 
^ 0 CfV) 1 3®31« v C®1CT1 if*#, 3?fe31 i335tB3 >3 n- C&&7RI C3 f 3gW3 

^ ’l* 9 !*) C3t fitfJCT $3f^® *31^711 *33*S013 *1®®31 ^T3®t33* 35^% 513*1*13* 3?3IH3* 
^^»#3 3R*S3 31313 31 3?3JT 3W I 

^ WHTlt ^*Hf33 3*I<-^3®1 # 5<t% n- <3 <\<}% *31?C31 313SW3 fie|W3 

^^1®^ ^ife#3*5l3*S3 3l3ll'5C3 W I 

ch 3 


Antifreeze S3I : C3STC31 ®33 < t31C^l f53W 3*3tl?113 W1J ®IC® C353J C3*1IWI 55 ®R> 
Antifreeze ^ 5^1 I 

Antifreeze vilMj $ ^T^Bt : Antifreeze °i<CC>CiJ C^f*l ^ 

7J£5F V5T3^ '3$W& I v£T^5t<3 f#5g T5W W C^TSR ^ 

(Sola rwa ter heater) 5 <H ^ I 

O C’iCSl^l ^fSR RjC'sHi ^ft^T ft? 

: c^nSm ^ ^5 <b (c^ifipr) ^5 fta ^ 

~ p tft atcn? t’lftiOTi y\*m "‘tft 1 *rwca 

1 vf)^ (Combustion) (WT^ 

o sra-h^. ft? *mm ft^rw ft® c$^ <*r* 

<\*U\ ftr 1 

: C'ldJlPtVR C5*\ : R^R RCR 5Jt% <3 SfetWR cn^JRC*1R CRC^ ^ o 
TOR ^ CR TORlfts Cv55f (crude oil) ^5R '^<RRC*I 4R°s ftmRR RIOT m 
^TOR$ CRCSlPlRl^ C&\ RR I Petroleum TO*fR ^ ftR C&\ (rock oil) I 4 £*85lPiOT 
C$s\ 'SR^IJ CRtCRR (RIR ytoft) ftjR RtR RRH <3 ; (» 

qjMMH , (5) 51&3* 31IJWC3H <3 (®) ^HHI(.3f5<^3 I i 3C»Ilf3® 05*R7P C®*1 Cll331*ti:-; 
(oil refinery) '31?J*I3* < ’fl®C'13 313103 13R3J *3SI*t 3*31 55 l 

J L ■ *Aft3#lft31Pl 


B »mpnf*p 


c ^jm 


dwhiPw 


^C(CH 2 ) 5 CH 3 

n-C50^1 


fel : , 30*tlf3® C®0*13 3H?f*I3S 3®3 I 


yb* aJOTWRTS fslR4S 


<2IC*FS3*R IsfSvflPI RtStSS ftvsR <3 St5% i'SaO 


nft? 




i csss- 

i. ^R l Rc ® c 55$S1$S CS® (TEL) 43 3TS3I3 : sic** scsssts 4Bt SSlfS* scscs 
ct, ^srsistfs® st ft*®! ^ca i * i^ 3 sf*c centra stfc* sric® dSSt^tt^rr.. . 

(tetraethyllead) Pb (C 2 H 5) 4 SS^S fEL, ^SCSI^ t ' ^ T2L C* SSI ^ 
'iljlpGH* (antiknock) SI sf*t CStS* i S^HC* t%S3 sf*?, SStSIS ®RI ^Wlfe ?] 
5 ^® SIS3J3 *St S3 '-sIC* SIC* 65% Pb (C^Hs^ + 25% Br CH 2 CH 2 Br 

+ 10% G CH 2 CH 2 — Q I ®&5SJMI$® SJSSJS *313 SwS) SCSI, 

4 ) 43) 5 CS®C* $Slft CStS Pb BrG 4 Sf3S® 3*3t St f^t® CS1313 SICS S^CSj CSS ^ 

esc® sics i cs® Rsi®* ssttf scs si®ict cse®s sRsm f® sticks wu ’®f**s 43t 
*rfsCSS ^ls® *C3 I 3lf®3 CSBH3 «M)I-U S^tt SS$ SC 5 * CO, N0 2 I SIS 

CSC* S1S1 fSCS CS®3^ ^Wlfss S5S3 33 s SC3C* St fSCSS®tCS ftsfs SJS5® ?3 i 

5t%t ®t®3 (Thermal cracking or pyrolysis) : (C, — C 12 ) CScIjlRn: 

i4S SSSS SC 5 *, ^5 fsffit Sl3C£l*l4*RijS ^f®S^C5j ST’^5 SC® SICS I SCS 
^TSTtls SSC*S SSS sf*?. *3 SS 431 ®I$ 43t bjMIh fSCSCS *(f*® $SCSl*tt i 
cs cS i tss i s fSCB ®l5 ®!CS? S1SJC3I sqsiJc*3 §sf3j®c® S? 3J$tSif*t3" -‘5 
c«c$ c*rt> ^rjs ^ntsc** <3 «ui*it*cH sfss® *3t S3 I CSSS - 

C6H 14 + C2H4 

C3C3R $fS3 I 

QHis X 

s**cBs 'X 

Q H 10 + C 4 Hs 
R5 u>h 

2 H 3 C - CH 3 (g) -> 014 (g) + H 3 C - CH = CH 2 + CH 2 

fscss sfss tfss 

= CH 2 + H 2 (g) 

SJ^SIC®R 

f»(Cg 4 S 3 R 3 fslaRItC® ®I%S Rc^lsH St Gift'S! S1$C3Hl3ft3 SSI S3 I 
\S. 4ll3*i$CSS3 (Alky la bon) : ®3CSt $C33 *31 SC3C* CS, STSt^ SP | 
®issc5s stsm CSfS S'asts fscscs 4CS3 stfsm csfs I ®fS ^ 
'aUMCSR C * StSTfS 4JMC4R sRS® ®3t3 ^tCS* SCSSSt SC3CS I 4 ISOTC* 1 I 
ssf& SSit® SSR SC3C5 ®ICSS SCSI ®C?ISCStSI SC*S 'Stltssstcsss (alkylati^ | 
Rtaqn I CS ssrf®c® ’«IS*^5 S!?C5T*T^T (^jMRH) >SS SICS ^gsiBc*S 5X V ' I 

7f*j^ S l ^Cilal* I ^ I (WHC*S) tffS fsrf3FStS 'S|)H*lSS 5ps ®st SIS I 
'SUIS^I^CSSS SCS I 


ststga; ^urcsss + ^rtFifsH 


SI? H2SO4 


20°C 


stsifs® fss^iy* '5IJWCSH 



1 2 3 4 5 

HjC - CHj=CH - CH 2 - CH 3 


csftR-2 


HjS0 4 

20°C 


H,C 


tjTHj-CHj 
-CH*- C — CH - CHi -CHj 

ch 3 

3-$ST$S-2,2- 'STtft«TTt»I cnrts 


g SIJTC3TCSf&*SS SI fS*sfSl (Reforming) : CSc£|I»i«N CSC* fiflS ^ PfSR 
HO WCSHC* Sts <3 ®tcs ^s^ ®i^s5c*s ^sf|f®c® ^iicstcsS* ^fesi*t#t 
SiSl^ts® *StS SSif®C* ®UTCStCSf&*SS (aromatization) St fs*sft^ S®tt SS 1 
CSSS- 500°C ®S3®1S Al 2 03 St Cr 2 C^ Sf5ISC*S ^sf?t®C® 40 St^MCS WSI Pt 
4|®fSC*S ®sf^l®c® 10ST55ICS C^CSF CSC* CSHfeH ^sg 5S I 

I y=H 3 

ch 2 


CH 


ch 2 i H 

CH5 


500°C t 
40siKm, A1 2 0 3 
st Pt, 10 stins 


O 




+ 4H 2 (g) 


OC5R 


CS smesicsfi)*ss sfests 'il-iSU® %SCS Starts SJS35® ^s w* sfSssfs^ 
(Platforming) SCS I StSt^^ ®ITtf%CS s f&* *l$C!hl*r4lSS S® ^ITtCSlCS^* 
Sfc5t*TSC*l 5#^^StSS ^S®t ^3 1 W1 4S -ai^cGl STStS CSft I 

0 C*CStf5fS « facets 43 SCSI sH*rfs^ I 

^ : c*cstfss C®S (Kerosine oil) : Wttfs® C®CSS ^rt^t* St®S CSC* SI<3 fsf®3 
SCSI Scgscstsj Sststs SC 5 * C*CSlfSS C® 5 ! I c*csrfss ®JftlS 160 — 250°C 
^israts sicwf siss® ss i ^scstR® c®t?ts sns s®*st io ®ts cssstfs* i c^csiPiws 
■?t ^StSR 5C 5 * C 13 — C 16 4l4-l tsf^fS St?t3TSS^I l C*CStfsS 'S®!® 2fC3t®i%! 5SJ I 

^S st sffsc® ^ncRt sjiswrs sri sjs^® ss i %5stsR cscs RPis stst ss sss 

^ C*CS l ls-l SJS^® S3 I suites c*cstfscss stfsst CSS CSC3C*, *tss 4f5 

^ ^ BlSfe^ 'Q 05(5 ^fatc*3 'gftsifi feeSCS <11<1S* S3 I 

C5* (Diesel oil) : Wttfs® C®I?IS ^5It?Pt* St®S CSC* St<3 C*C3tfs* C®CSS 

’5©st* (250 - 300°C) fstPfS sfests#! fsasc* (C 13 — C 17 s#t^5 





yja8 fafmapi mTmm't fm&4M 3 argf^ •®ffg . | 

— II 1 ~ „ ^ “ ~ I ~ A\ 

R>C«f«1 C$»i ?pi | fibcSH C$®1 '5f3o k 1^ ^fSR bfplv* m!b? ^Mft I 

?!???$ ?? I I'ttC’Sr’l C55R35 mi%9 ®P5C*iU ^l?13 m”f? 'SjMllH mic^llf?!.; ^ I 
cmjaflm CgBms 40 - 100 °C C 5 — C 17 mmgfm$ m?t TO I 

O aW-b^. ^ fafa? a)t«lw3)«'al 'adc*ilbHI m?R 1 


S 3 H : cm*1? fiulsHW ?? 5 j»«q-*pef ^3 ?? ^f& m« OWf? -io-m *|faM -jfa mm ,<j^ I 

mnc?? 5f|f% 1 mi?«f ?? BRmRl ?sfl? ?1C? I fmj 'blNIC'i? <7rC*1 ^PRmi? ^ I 

wm C?f“l I 4 mf?m Sf^PIs^dl DlR^I C^BlHI? SHJ Gift's - 1 ^ 6 t I 

f?*tM $ 1*1 ^fst 1 ail'ajlsm blRul C?Biem? sHI m^? ■IMS •^■‘Mlfe 3 ??J an^t ' 5 $^ I 
m?C? l ?? ms? ?3?1? mi?C 4 1 ?•? fiU% 'SIHPT^I 3C 5 *, afSR? f^$ ^6. ^ I 
m?mB i '?£?? f 5 Wfl? ?RC51 m^3 ?m afl^t *fl?R i ?e? mJ?? 'SRpICmi ?n$$ , I 

^R3j •>i” y l>i 'gf? <3 mbl? men mm C3f*t? 'SPTt^ mi *HS?T muc^ I ^C'l'fl PWBjrff I 

mmrnRi^t §fe? *5te? ?? ?mi <j^c^ i ?? mt?? ■gim? fa^R ?*?c? i 53 ; 
v 1l4'aj wlml? < 1 RP 5 cmcB, mifc <H$ 1 ? me? mml? ?? m?m maos 1 4 ?F 5 t 3 mt?lfe? I 
ac*ia ^■^Mlfsr mRPIR -mo? 1 ^ tPC°i 'jjft t S\ 5 PR «iMa<pit an^s-T- I 

-qlvbd,^ I CRf*T *lfiw"W® 3 ’mfete "5W I ^ist-T-lnO ^T$ cm? I 

mmi -mw ?m???m :e t f?f? af^B$ <t?t? 1 >5 f?fa? <p|4<p 31 afe?ic*t *i?miEi«lc<? ?«n?? I 


’lic^t aR't -mw %? l -IHfiRf ^“^(.4 , sr*i J icc»'»*i'®l *1c , (*t 's?*i- > ivt < IM ^T^TCS 1 
?R’TS3t , W 'Q ^HWI^ «ite<)llii'» ^P1 «(CH^ ^psi jp 1T<nn CTC $ ’’flC?! I 


O aRI-Vl. ^iT'nlwt’Hs a||^f^4 i3^<fl9 5 k<k.*i , j5)' s 'i - it^'o|IWI^‘ , 1l'o ■w*< 1 I 

S'Gs ; TfilWCWRj ajtfl^ r 'an^f^P ai^fesj^o | 

fm 1 aj|^Ri-j> *r*1'i nH ^n af$T^f •iwlT'olt^ '3p$»((v$<b ^RJTf^l 

^3 I (,HC*W wbllfa* ®f5Rra, 

5 1 ,w t I f, W1J ’1* , W, *1% afofe aj|-^fi<p »i~*1c. k ra 'SfS^a? 1 
anff^ »ncnn ^ t^i%i 1 cwm ®^jw-j ?to an^fe^ 3 ^ 

j i“ v 1*-t < 1?(" v lw5t 9 l^ , js) < P Rc^ic-1 -pIw -pw i Pcc> ?K ir ilwc*l<J awiR <K?i<pfD ajl-^tvs-p "^Vsft 
5)?Pws f^ii 4 5R5?j jpifen ^f*rc¥ ■'Stciri^i ^?t : 

’iri^nOTfra •*"& : anffe^ 5 wot?i w ifm %«w»r« ^spwri fa? 
^ItpnOTI ^ *r\Vn *T?1 1 aj(.«|-StW^ ^5HRI 4 OTW ’’ifa® to ¥& • 
^ i aic?n®%i isfrsFsm fawt c«rw ^w*# -&scs ^ i ^i??TTC5TC <f ^ 

5^51 ^ifas>nif?oc 5 ^ra'^faTfac 5 : 


>. ajrjfe^ mm : an^fe^ mm mwicwM awn R*mf i ii»io rm csrw -a ^ 
xsRjniRTfRs ^ mn ^?n i w faproBii m^smra mm (fa 3 
'siifafi ^ i mmftc$ mnm ^ mmwai cm?? mm Sew mm & 1 
mm emmi emB sjmR oifani^ m$mm aini h<? mm mca i cm* t 'adRf 5 
mm cro? i m*mt i m^nwt ^iffapr ^ob8-4?i i 

mm c>Kai ®c«i«Hcmm « ^raim ajmffas wmi ■‘ifmsrrc «^v-o m # 1 


^ fK aj<.«)i.»Tam fafar>am mwt t^wm -a ajg% 'i^a 

^sirm ic>15 mm c>ww trofB ^ emm mm ^«mfm$ i ajFjsfa^s 

jpi | s$t? mm c^wu 'D^>iiiiH ^nfa^rn mm wrara Sjpn 

fa'is i mm Rmm? ffm 3 >i*ym<ic e t3 b^b-b- mc^ mm 

0r\& acm fams mm msics i ^ mcmj ^famsRm *tc£ ms^? 

au3®R famfa RPitoic’^ aRR mm mRC§ i 'xramc^ cmn mc^rntB 
cm cmrmfmi mv emm mwitpm rnnpr m^m cm? i 


^ mmm : mvmim*t m?mT mm? ^$m ^$ mi i m^iou*! ct m?mt m^m m?i mi? 

fa^tmm? i ^ cm*i? ^ mmi fam, , jpm? crnmi tmi ^ 

fjjjsftB? fm? mmc 5 ! at^? <il?»iic*i ^t> ^fhi m««ii? mm? m<3m cm? i >a?i^i 
?im*irft, ?«v5t, ma’fa >a?^ ftw'G c^iu S^ira fmffmim 3 famn?^ my^iR 
msm cm? i i^bc >nc«i fam^j? C5f»n? ms^R^i ^imiu famB mimt «ifa mif?^® 

i fm? aimm m^fam? rni?CT 3 ^mm ^ifa csf^s ^ ^ ^ , 

•$ mfo cm*f emB mtfay$ ^15 m?m <>am^ m?»n? -sj^pf ^n? oooo ftfmR b?, m 
an? 8 m (ijPi<M mrjB mum? ^mrjm | ^obo-ii m^??c?? cmm?rf? ^oi^. mfe 
®caifam m?m emB 3 .^ c ?®? 5 B? 1 momm m° 5 mm > *t c? 9 ifmn e i m?m 

mic? mr $031*1 *< m?c 3 m?^ an? ^ *r$ ??? ?j?m? mm w ?c? ?c*i 

ficiwiwms t 


0 . ?fam c$m : fic-Rwon? m?m m?mcm*i aip ^sjfaB? esm -ptr^amt me? 1 ^ mm cm*i? 
1?^ 1 3jm CFrfm 3 famf*t tm-R^cH? :?mm5i? %<imi m? mr4 ?™ri ?jp? i 
fa? esm ^to mifmPt? 3 $c3mw cmcB^ mmtfa ??fa 1 me? bs>bb mnm 
fa^mB? ^f?m^ an^fi^ mnm? m®? ^e? 1m?Bi maimiifmsmie?^ ?fam c$m m<3m 
?i? 1 f'lfBw $, 0^0 emm ^030 fifBi? ?«lm$i? ajr? io fsrf?nR mrc?5i c$5t ^me? 
^ mic? 1 me? $<.3hic<iim ?^r? , ?fam e t fa^f? ?rt ?? an? >$ ftfa?? mi e?*i m 
ir.^8 *tr csjfgm B? 1 feitB? ?f?^? ?psi3 cm^?®-3 0 ^m^imfUm-^ ^*1 ?fam 
^pt? ’tor m3m cm? 1 ffa? mtfmif? mfB*r$i? mm cm mime?? mife 3 c$emi 
"ifa?!? 3?fem$re? fam , i c t mm w ^?fa 1 

jHpW? : m?mc?*t ^mm?? mro >i^f ?? 1 fm5iB c®®n? rni?m?. mfmns; ^mms? 
^*n? 'st®i?mB, mmfa?rsfi?, mr5i?iB 3 Biem?mB m?^ ?3sn? c®?*?? 3 

csim? <m^ fte*i 5 mm?? m'am m? 1 > 3 ?i^i m®?*nft ffame^t 
^ ! ' 5 5f ^B <® 5 jj? wMa 3 ^’pmcB 5 mm?? mom m? 1 ®t?^pmB gmm?? aimg 
^ ??e? an? 5ft? JR ^mm?? Scomh mm ?? 1 

: m?5rrcm*i? cmae?5Ri? fasr? 1 ^? m?i ?im*n^ emmT? ffatmfB 

<m? 1 rnsjem cmaemRi cw*n? f?m?^?ane? an? ^3 fmf?. ^|tf <iRR ? 5 dm fiiBi? 
^ ' s Rrmi ^ aim? ^ m<f ?3 1 4 mrnrn ?fmm IfaimlB? *rf?m*t mfgmfam w 
^ ^Jmi? B? 1 mtrniem*!? cmB mfm?? an? co mm ffawrfB ^ ?fa $C 3 MH 
^?? 1 fRwriB ?falB 8 ib faBi?m 1 B?lmb ^ ®?fB an?n» faBi? ^ 1 






I 


I 

II 


i 1 m 


ybb SSCfFfK '? T f afst^diataa f^aarn <3 gpgf^ A 

b. sstat : atdtdda ^ CBWia ifipgp « ^ <”*" * 

f*wia aw <siaia wann atdai caw i 4na afn aw sstat fccshwa «Ri n?^ 

£j^ wap* i Wjfeas naatfo, atanaat, -351 a*sf® ^Jshsr 1 

<* Ptftan arq -. ficuSa ^W, ^fcatfi, ire^reiia 0 yiiS ^t; ^Bnitaa dtai^ 
^Fi^caa atcat atait®a atfafifa <w ffcfit cswta dPwif a catena ftPwt ^ 
oti^ar caw 1 atdttnd w sjra i a 1 * vo ?fsb a»t ^5 PiPi^i atf Saatfe aa 

V. ataataft* aftst *TCttf : aiaatataas aftst <W$ (Atomic minerals) ’IMaas s|| 

' ... awa fat? aiaa® an 1 nfetra cstaia caw &t*m *rf* 
sfp aifaa anna at'erat caw 1 atantnfaas afe am^dt atat fe^ t 

OlH I ^ ltS, ^TCSHI^B, faS-K^H 1 

j» irw : w, atfS^w* aw bfa Wfa, >#1®, cnt5i(aniii nfidina, fnamt^, 

aiFS’^^^sfeaaiasaia^aa j 

10. -gf^ ataa : lata© estate fat, wtatast « tetana®; fantetf* waia ws na 
sttcraj^Rj? estate atBam afffe W ^ ^ *n«B ate 1 awprs«wani.^ 
*p, astasflf, gw at^n sfsfe Mn ffs *im aiaara ^ ^ ™ 

cafaffisataaitdarntePicau; 1 

11. afa^ a# : n&tm estate fgafam caw dJaRN 5 a<fe fa€tf Sif^n ' £pn?in ' ^ 

Radio Active Sand ItdaT CTO 1 <« cat© nfantn a 1 * fct ata aqsna aat 55 1 
4C§ 435a »tfa afast aai 4 faaiatn awra area {“legates?® ata arc't 

^ «^ct . ^ fatnta aan facia 1 ait?ncaci wrcar aatnn * 
snatwa ag®a wh aifa an§fa>tn #a fiesta f®f%w 
aaa ^.ataa aart aa 1 aaatcaa ^i^cai ^taiajf^s aic^ra a^ca m * ca ; ' 
etaa^aaiaaaaiaa 1 

ys. asfSa flat : a?*p eswia at^^fa 0 imrjra ^ai faat^^ata aajari:” ^ 
Pwra aata cats 1 aiw at^t^ caw £ac#ta a^iR^ia f 5 ^ ., 

aia^t w acac^ 1 cad aifta af^a Pwia &ifa*ii *na , bo-a° *tta ca®a- ^ 
a i Rfaa^ ica S'dRa oa» aa ^ ca, *001 aid 1 wi^aifa a% cats ^j 
asfSa f 5 ^ >to> ca®a ®a 1 facial aca acaa, ^an caw a^t «n« > n \ 

5a fswt twwa aat area 1 astajfaw aatarer asfea fwt aro caw d« " 
ib.<? fafaaa §a as^a Pwt Scehtna ®roat 3 it fa^iQ'* 1 





Syllabus — Polymer : Natural and synthetic polymer; polymerization process; sources , 
characteristics and usage of natural and synthetic polymers; manufacturing process , 
characteristics and uses of fibers , silk, wool , nylon and rayon; physical and chemical 
properties of rubber and plastic; role of rubber and plastic for environmental imbalance; 
aware of using rubber and plastic . 







Natural and synthetic polymer, polymerization 
process, sources, characteristics and usage of 
natural and synthetic polymers 


o«ttf-y afaata «acataia 1 %? 

^ : afaara (Polymer) : caarartca? amr-aiaa, ^ cattf, aacaS, faf%fa 

*^a, ahfac'i -1 ana, atesa ana, fawa at ®caa ^tas, aaa®, at^acaa ^®i, atata- 

>J iaa fefaa anatcaa ^a5 afafb'i b a?a ara^s 1 ^aat aat? alalia 1 afiata (Polymer) 
<4cac? fifri afa (Poly) « cacam (Meros) caw, ata ^ acat aansca 
(Many) « (Part) i aicaas'cdt 4jaaf aasa csflJ C5f5 ^d 4caa aa « cstT^t 
’liatta ca va^sf& ats feffaa at'3at ata, ’sit awata 1 aataa fa®tcaa ©tarn <4^ aacaa 
c^f5 'Spj aaaa ft? aw afaata ^®fa ^ca 1 ca c^fe aq caw afaata ?®fa aa, 
aca acawta (Monomer) i 

^rat ca a^tfacaa ana aiaata asfa, ^t awt tf«riia acarata caw frsfa afwaia 1 
lj, ^ 5 tca aaaat ca faf%fa at^a (pvc) aiaata asfa, sst acat Rhi^i wiait's ataas 
^tata caw ?®fa afania 1 s®ca aa aaa wlU acatata cawt afaata ?® 1 a ata >aan 
a*at ca?, oowa aif?Rs acatata cawo 'dsfa aw atca 1 caaa- fas car£ at 



ybb - RPlvflW 41*353 R'eaM <3 *ffg . 

^5 5 j®n •q|(.-r*=il?'G HIW5 44l® 3f*WI5, 31 ftsf5 ^3 CWI '3 ^?Pn 5 lfe^’t s 
3TC55 gfi> viwwm c3t4 i 41515 (^ntitpra 3PH-3PH 3J3T C3®ii3[?3 c5Rr 3^ 
*#1515, 31 ?4f5 55 (.wM^i 'Q 535l s rf®5J$'5 3TC33 *jf® aiciNM C3C4 I 

O 43-^. fiHffa4 'Q 3>0|* *#1515 3®TC4 fa ^413? %*fl?3(*P^ 3 )HjI 45*3 I 

^55 : 4ppfa4 *#1515 : C3 55*5 *#1515 ShfRoi <11351 313, C344*! 3l*1»iki<.s» 

*#1515 5M l C353 : 445 I 

3 »Qh 3fa*ll5 ; C3 34*1 3l*WI3 5p^4C5 *I1'331 515 *5, 51*[3 R?I-^M5 WIs ^GpTSir;) 
®4& 4t5, <4 34*1 *131' ! fc4 ^f5l5 <#1515 5P1 1 C353 : f*lf4f3 I 
fa^Sl!<p|44 3 ^ffai3 *#1513-43 5 <i 155H 13C8 C331 3iFtl- 




*11® 

C5*115I®3 




41:4*1!?® 

<]<\< 

t*#^i 


*#lfaW5 5J13 

^ (Wool) 



043-4. *#1513453 5jfi!F5t fa? 3J13J1 43*3 I 

®^53 : *#1313433 «lf3F31 : 3MI3I3 C3C4 *#1513 £4f3 55 Rfa* 44l® 2J&5T? 513IE3 i 
(5 Sjf3F515 513TC3 3HI3I3 5^ 413 *#1513 ft# 55, 4TC4? 3t?l *#1513433 fijtaRH i 
SWOT'S *#13134313 $451*1 3 4fE*15 OTISR 55 I 5t5 ^ 5175513 4451C3 55 

'sl^t.3 $ 5 >*f'J *15isil®t4 1 5f®3 C5f"t 3MI313 314C4 *1131331 1 

>fi> 31711313 + if® 3171I313 > 3CT313-3MI3I3 31 (3173313)^ 

faRf® 3H3I3 5Pt $«?!•} *M<ifl®eA f$3fi> »iHNW 314171 

if® 3C31313 + if® 5151515 + if® 5C5T515 > 3t3T3f3-317T1313- 5P3313 51 (5^5515)^ 

3fa n 3?3J4 3P3313 15C5 44f® '#1515 3HIWI 55, vftl5W *#13133533 5jfaR# Rsfafa® 
$*11E3 (JPITPll 515 I 
n 31711313 > (3F33t3) n 

O 43-8. *#151555*1 fa? 4t 5*5 4413 3 fa fa? 

$33 : ?fal, fi|f*R 3 5HJ15J 5lfa5lfa5 WfaR>ii|S> ^51t*l 3 5!C*t 5^5&C55 
44 'srj 51*15 4*p 5CT *13 *13 3E5 $4 <55 fa*!® *151^5 ^f® 5K5 1 >5 ^ 

'5l c lR4 «5 fa*f8 *TO^4 *ll*(5l5 (polymer) 5W <55^ C5 -5&5I5 *#1515 ?4fi 55 ^ 
*#151545*1 (polymerization) 5C®1 1 ■Sfa *15 *#1 (poly) ' 5 $ 55 ^15* wwW (meros) ^ 
'SI?*! 51 (unit) I *f6nK C^lU >344 ^5 C5C5S '5^( 5)l®5 S#F51^ 5W *#^' T 1 
5fa«, C5 faSrara <JR$ (5lc*15 (C555- 5PTJ5 5^515#!) 555?5I4 5^ *15*15 5^ 515 ^ 
5|*) fa*f8 555 (5t*t ®«,*ig 5R5, OT RRMIIC4 *#1515555*1 5151 >55? ®5*g C5H14 *#155 “ 
f\ CThW 5175515 (monomer) 5151 1 C555- &*> 51W (1000 - 1200 atm) 3 100 - 20 0° C 
515H) 'aifacstciu ®*lf^Ri(.4 600 - 1000 ^fal ^5^(5 5?C5TC*1 *##R$Vf353 1 


^ 5 F 55 ^ ^n^mH fa^m 'Q ^ 


O2, 1000 - 1 200 5 iymsi*t' 
100-200°C 


-H 9 C - CH 2 " ' n = 
jn 

*#lfal (*#1515) 


600-1000 


^,(^PP15) *#IM5 (*#1515) 

fa3FSl ^3415 1 551 1 

— V Tj B^ I’BFl 51 ^ 51 C&55 *#151545*1 (addition or chain polymerizations) 

(*) 5%55* 51 51*#f%4 *#151545*1 (condensation or stepwise polymerizations) 

O 4!}-<t. *3® *#l J H545t‘f5 C4H1 4#5 45 *5 I _ 

yj, . (Tj <#15155555 fa3F515 C55H75 ’fS ^5*15153 5I#5 5FH515 ^5^ *15*15 

^ ^ ffasj <#T5H5 *1^1 5515 45?, *lfa5 *#1515 45 *iMR 4 «5 517H5TC55 '5T*lf555 
IzZ «fa354 55 4T14 553II55F1 *#1515453 5W I 51515 *14, R55R ^ <fa*15^ C555 
3fl»|fa3, 3fa?lf*(4 5S(IP|fa5 <3 1%51^51 C5l'15VR5"4<l|SH 3Rl»ll545 i l 5tB I ^ 

T-RPITS5 *#1515451*1 '3Pf*J^ C5IP15 7I-55R C5& JI-55R ^ ^ 41^5*1551^4 5fZF5 
,43 ^fl 55 I 4 5taf5 C4135 5t5JC5 5#1 (*I4W5 fa?153 5CB 45? *#1515 *lf$4 55 I 
5^5^^3f4^l34«55^«1114 I 


\ / 

n C = C- 
/ \ 

(5P55T5) 


n» C — O 


(5^F5 C43) 


/ ' \ 

— C ^-^-sftCT 'x 1 Sjf4^t*14 


(*#1515) 


O 43-4. *#lfa5 45 55C353 fa*p I 

S35 ; 1000 — 1200 31S(5TC*1 ^fa5 31P54 45%4 4C5 515151 <S%M35 ^*lf^f4T4 
200°C %5S4T5 9 4515 ?fa?15 55?5J 'SfJ *15*15 ^ 5P5 ?4 *#1515 *#lfal 3^5 

415 1 *##R 4415 5151, ^57(4 3 *1^ 3lf%4 *15l4 I 


‘ nH 2 C = CH 2 


H 2 C — CH 2 T ,<pnpi n = 600 -1000 


® 53- *U *#iRM 5 5155153^51 fafl I 

^55 : *nt%4 4J13, C555T, 51jJ15155 5I5#5 515§t C555- ^4 55, 31551, ftI5, 5551, 53, 
^ t4Jlf5 ?4l5t4 51554 55 I 

^-V. 5 % 555 *# 15154 TC 4 5 t 5 ? 

:5?C5t^ *#1515453 3H513 5JR 44 551715 *#1515453 *l5if4 '3SK I 4C4 5%»53 
, ^fa5553 (condensation polymerization) 5PT 1 4 4&5T5 fa*1®I m*il5r 5 ’Slffi 
^ *#1515 3ilW5 555 C5I® CS$ 5f*{ C553— H z O, CH 3 OH, CO; ^ 1# 
4^4 ?f 5 I ^ 5 ^ C5 *#1515453 R(4*5I5 ^ 4l*I4ft^34 fa*t® 

^1 1%^ 5WI5I1.55 '5^]5^C55 5C5J fa3P515 ^5 (4H75 *13fC«f5 43, 4*15lfa4 ^15 


fafa>iPT ’TttfRH ft'SSH <3 4 fgf^ *, 

5%55t55 515JC5 f*^ ®lft515 5^5 ^5|W 5%»55 <#15154>5 c t 5t»? I 4 I 

<#r5Jt5!t$, <#T§t5PH 5ftfat*IOJ5 5f®ft <#1515 <#5 55 I 1 

o <ift5TC55 25 f"i§r <3 srarm ^rwrwi i 

§<3S : i£|f5^5?55 <lft5l5 I 'Sit >3fi> 53 2'5f5U5 5155^5 55 I 
5$5R-66 5P5, ^S?55 5<C35f^ *lfa«|)l5lt'i> i ^15 *H5T3l 263°C l 5lt*R-66 
1>WWl!fa 53 §<^tmC55 4lbt5W I 

^’Ton?! ®IJP5^P5 cijfas C5E5 5 G£nf^5 i45x SjC^lsj C5C^ §ltf <3 C-’l^C'll'St 5155* 5%s^ 
5tt5T 5 ll*15l4 <lfa® 55 l 

^ 9 fHrT fijfizRjf, <|»|^|^J, 1 ^, ^T, •ifcc'H 'Q 

Manufacturing process, characteristics and uses 
of fibers, silk, wool, nylon and rayon 




Osto-So.'5?'Q’J'5T fa? §5155*155 5555^5*5 I 
S'Qfl : 555IW5 ‘ 6 1!bfD cilPi*? SlftiRJ 514J 'aH)'®5 5151 53 5t 5H 9 !? I 53 5|Nlt*tti 715 
MW 53*1 5SC3, 515555 3^1 5^ | ^5 'Sllft'WW 555 53 % 51, ^555 3Wrt I54I4W4 5I5?1 IfO 
5t, 'Sit ^ '4|5»|^I5 551 55 I ^5t| 53 5t 55<1?-C51 < 1? 5o)SI4 W^ff 5|" 3fl 

53t?®f5 55 ^51 C5C5 5II5I5 3J5t ftsf? 55 ’S? (MW I 'S? ’$5 , |5 '31*1 f%5 2sfi I ^5lt ^ 5=T3 
'^Mtitl'flti *l5Mfat 5f5fT5 I fa? 53ftt51 'S? 55C5 ^55 <3 55E55 <Pltst 3I45'3 '51*M^?(. < t-3 ■JVl’l 
^a? fel 75t « ^1*1? 5l?tQ 5HC^ fa*$13, ^sfa^faaW t'illR fa^J <RP5 551^2^5^5155 I 
<S||31W5 5# fiJC5t^% X5? §55 '41^51% ^ 5555 55 I 55l<f? 2^5% ®51 (Colton), 
<V5, ftt55, C5*15, 5*15, §*l, f*W, «|JI5C4§5 <3 5F55 <8? t^Jlft C50M Slfftla 51551 
515, 5S1OT5W 3l?fe4> 'S'g 4W I '^I'ljI'lC^ *lfa§15, C555, 053P1, *llt*lH t'Sllf* 1 C5’5t5l| 
Rfefl v 1 l ilC i fe 515t5f^fa RQWII 5151 ^315 §®IIt5 2)sR 4531 55, 'SMI 5P51 ^05 ^5? I | 
Stiffs^ «?5^t55 5t3J '31515 ’pit, 515, fat55 t'SilR 5t351 515 §fai C5W 1 ’Sit 
§05 vS? 5CT I WW 05*15, 555 v£J5S?Tl *lt'S5l 515 511% C5t45 1 ’Sit cWO? Sllft© 

5C5 I ^51515 '3til->lC , fS- > l « 51'$5 51051 515 5ll^ft4» %5CS I ^Slt >£ICl4W 5ft5 5PI 1 

WjfiiW ^&5 ^5? ^51515 ^55RT55 55 I C555- CTJJFllf^s 'Q 55 <7i®jC*!lft^ 1 j 
C555, cafttB? C555, f®5'£3PPi C555, fa§5fl 5JJtWlft5N C555- <PW. 

•IHI'olM fifeinsrs 555 2®ft 55 5W 4CVr4W C5^CTlft«J> ^5? 513 I 
C^Wlsj 5Plt 'iFFSRIpra , 5P*(53 : *151^, 51 ftC5 §fai <3 511% C4F15 2®R 55 I C554 
^5? t^Wl'St (HUf- 2®t? 51 5SC5 'SRI 551t^ 5WJ 415I5R^ RQWII 51&C5 2®R 4*5! 55- 
5P5 55-C- > l 0 ]C c lltsf4 «? 1 ilVi*i, 5Pf5ln, *lft (Sllftfa?, C'»>iW'iWt Si ll 5P5 55- 
^05 ^5? I >iM>f5 53 5051551555 ft 51 ^51 ft^5 55C5 '0(5 ft 55P15 5515? f%15 2®f5 5S1? 

5111515 5 P15? 2®ft 55 ^®t C5C5 5 , 51 '51C5 C5C5 5 I 55JC^ 5$?5 25ft8j 5555^3 



ggj ^^1^^ ^5t5 c t f»gH'3 5l5fa g 

«^A — - 

SS ^snfa? >55 ^ 5 f*l§I 'ailt'll^'ll I _ 

« «n ws .yw *1 cw ^ 55 1 

La «« W 5CT1 ^ ' ,5 '#^ 1 'W S® ^ ' aWrt ' ' 

S aw « ** ' ra * 151 « m ' SRWI J,w '’ (Lumen L !2 ^2 

JKmOT Bfel (R«M ”H COT asm oftw w ^ jjfc’ ^ 

fT S' K» ** a cws «* I >a ™ 4 ? mm* w ■** 
^L,; TO TiW SICT TO Wl & « <JW! 55 1 c vi? ! Z 

1, „ TO WCBStSflCTI (moisturization) W5W J™ 

ST^S 5 , , ■*» w-id & > 5 ? * «w * 

*szp{ i^strar 55 51 1 5ft5 53 5T55R5 C555 fa*15 C^lt51 515^1 4} 5C c t5 5)151515 C55. 







■ail«l«iif?fliW 
fell : 'SigfW 5T35 ftCB 

05(-(-S^ C5-I5fa? '0525^^11551555*5 1 _ 

«** : q^n fOT OTMI% CTMI* W« OTI CMfi M™« ^ 
falW4v‘1 53 2®ftC5 C?P55 ^5? 515^5 55 I C5*1W5 5WT5 « c l 'fl5CT I * 

5DS5 CB-15 W 515 I C5-15 5t ^ ^ ^ S 

*Mftt5 2®ft I 5iwft55 3&n ^5 5151 C5-15 55C5C5 ^ ^ ' 

Kfa ^5?5 5lft 5^5 55 l C5-T5 W** WI & 5? 55 I C5*15 

5P1551 fa? 5S|fap355 §53 c35° 1 J4t 555 <115515 5T51 515 I 

o ’T-m (Wool) fa? §m 55 <m TO551 5^5 1 

§?5 • ’505RI1 %C$5 5T® C5C55 , sn515 , TO 'S 5 !! C5 (<5*111555 ^«tt 5505C5 '5TC<t «lf5 ^51 5??5 

5*15 51 §P15 C 51-fa . ym ™ ^ ^ *| 

55%S1 




?^«jiD ftira %'on %? »i% csiw'sm C9fei cw5 ’fra i?r i ^ ^ ,, 

^ 1 ^ >a ^ g 18 ^‘ ,W 6*91 C9>|C9T 39 91 1 99 c*fW 9*f9 955 ^§ ^ 

mm 9*9 5# mi %® ins , 999 49ft ^ C, T 

m *m ten 9591 39 1 #93 CT9 cvct cm 9%9 « *m ^ *9? 39 m* ^ 2 
(Fleece wool) 49l^9T^^C99«C*C9999&^9R939^‘**, 
(PuUed wool) 991 39 l 9tgt99 p <3 9W C9 CSflfcl <ffi? spfc <*91^1 (Keratin,^ 

O «W-}8. HI§*M (Nylon) 1%? 49 fcjpftj 'sn w i b^f l 953*9 | 

^ : ^ ^-CT^n%95 ^9 9WI 9$5R 9*19 R I 91919TO 4fofa9s 4$$ « 

C 3®7 H 5,5 ' 5 ° 1 ^ ^ ^919^95 *R1S& *rf99t99RH 2J&919 919TC9 9$5 r 
39 1 9 I$«Hc<P -39R9> ^ gjfes om 991 9T9~91^R -a^ , 49° 9^ , 

^ «’■» I ^ ^^1^1^139 , 4f5^8 CT (^91,^9^, 
Wt9 C919TS %59 (Borax Bead) 9651 3*3 % *fa TO I 9*H&, ^ §1919 «0Rn*B9 
^*•9 ^5#t Sf^bC'i 91$*R 9193$ 39 | 

043-}$. C99l f%? 49 ?9f a ftT®C»rt ^91E*TlMt ^9*9 | 

^(S5 |49iyi9, 5^, 9CTl99,*rf%^^; 5n 3rt^ 

4WD59’IIWCB^«!|WI ^l^9t%9m^^C999f^9^l^ 

me* C999 *m 919 l C999 901 C9Pt 499 919319 9*91 919 91 1 


fRfR<4R ^ttrtto ftwR 'Q ergf^ 

TO* ^5T ftsfsfa RTC’IR RxilQ^> ^IC*i!mI WR i 
I Am - ^ fRCR *lR[RfR RHIWI RTR Rt I 4R WQ Wf fRCR 3TO ^5? $5# R5R! TO I 
CTO 3lQhRlR ^5] “ftsfR ^CR vsl fR^R ^CR ?Rf*tClfrR I ^ICRSRS «<KRR 
v£JW^ RR>R RTR3j^> TO I \*\(M ^5t ?SsR<i Rfoj| ^1^1 <P3\ : 

: (3 C^T^T *kn/is ^>1 ^13^ «2OT ^ ^C®11 v5^?j 51 

i c^^H- ^«ll<J ^ C^5 T]5cT 4W %5f C^s ^<n! 4»W 

/^vfi ?[?i i sffern? hn ^l«ii f^rf^v i RtIh® 2ffern?i ^'gc^ <c®i ^i>h Ri^> i 
P l*6 v£TO3J ?J| y\\$\) (J^|3 <^! I P*lf^v RlW 

jj$j^n>T ^ i 

^ ^ifs ^T ^ri& ^ritn (cwH- ’■w, R>Ri ^iiR) ^ c^ 5 ^ 

^ft l ^ (Wj 3 C^ v©^ i ^ ^f ^ 

I cira 'SRJ C^c5 vsrC^b! <^W ^ 4p tT®T 

I liJC^s <2-tr Rr ^*nW I 'iMWI CWt 'StC^I ?(Nt ’ll ^£4 C^tJl Rf 55 ! 

I v£F5tW ^51 <^£?[ W'f Sf^Ch<5 *R«1 ^14>J ^5l$(H ^1 ^ 

i^s v^Jeil^l ^tU5 I ^C< WIW ?NC® *1I£^< ^t!v5T C^H R1 TO I 

riw cto to, *n >«iwi ^ i ^i t®i totcto ^ 

2fi$ TO ^^ilC'4 CTO )o-X£ ‘ t 1lPiC^ ^fro ^iDlc-il ^ I "TO^ TOC 5 ^ ^Jp ^osr$ 
TO CTO ^T*t ?t ^IMRl TO! TO I TO CTO 5 ^T*t ^MWI ^ C#tC5 WICHI 

55 i WCR #*t vij^f3p5 <^W ^1 C^T ^ I ^*11^ ^ C^T ^p>l 

^51 ^5f? "55 C^*R I vfJWC2I RTOR ^5, ^SRJ CHICHI -SjfeTO 

Rt I ^6 r c^OiKB fi>g C3*tR v5^ RC^>I TOPiR ^1 C®|? ^?J I Rf^ RI 
^t 1 # ^JTO ^RT £#te ^ TOIR, CTO Rf ^T TO! ^ RR>rJ 

1> !^ CTO 5 CTOB fro I iffSKR 5JT% CR3 CTO 5 CTO ’TO pi CTOB Ito ^ RTO 
C$*H CTORI ^ RI ^JRs RtCR^I RC^U ^TTO CTO TOTCI R! Rv5 1 ^ITO 
W6 R5?R TOT l ^>!^C°1 ^rfB CR, ’ITO R! CRC^ TO R1R ’ITO R^SR 

^ TO | t£J\5TCR R^J^$ TOR, CTO RT pRR 5 "SR TO! "5R l ^ &R R^!R ^C<J ^$! 
^^f^^fRTO^HTRR I 

^3®t ^fB| (Spinning) : ^f61 RR^t ^R pRfR® !rC® 1 I RTRTR^ ^I^fB iTO R! R^TOfTR 

^ CRCR 5 ^5! R 5 !?! ^R I RW, ^J5! RsfBTR CR RN RCRC^ ^ ^OCTO RRCRR 
^®?R TOj (iJCTO 5 RTO I iUSHJ R)jj fo^j ^)g <B ^5] CRCR 5 fefR ^fSTR R 5 lR’RTR!<3 'STOTRT I ^C< 
^ CRCR RRB!R v j^fiC‘^ ^^5! TOTO'Q ^T^tl '^Ic^. I iT^RR ^IRRI CRCR 5 ^1 
^ *»RifetTOT R5Rf| l 

: RRRTOTR ^TO! ^R CTO R! ^B gfe^ RTO fRCR TOCR ^ CTO! TO I 
iRCTO RCUR RTRjCRJ ^IR 5 RTM tJ®^JRRCR RTR 5 ! ^gCR 1 C^CS RRTR8R C^fB C^fB 
TO! TO I ^ RRR ^gR RTCR TO 5 ! RRTO C^fB C^fB JRjR!, %5t R! TO5TR ^5! CRSTCR! 
■BWiIr'q ^ R5R! TO i ^JR’IR f^r} RR 5 ^ fefR ?*®fR TO! TO I ^ fefR ?®fR 




-SfCUWa'W faPt4W ’nim Pl'&iM 'G ia<? 


i<*8 gK WWaW fafW4a Wl^ta*! foeaW 'Q ^tfg^ 

^ra ®ra*t awt, «w a area ft® 4®$ a®a 'jra raaai aa rata.asa aa, fiera at aracs, 
TfsRt <ac^ a®a ^fsi ?®fa aw, ®acat ®twt, ®acat raa *(®ra raa 4® ^ 

| 45T?t fai®*) a®a \plt ftjftfCa ^[®t £®fa ®3W fSafltBa *f3E<3 ara | 'Sllt^'pfD aiWq 
^j?rf, ^rpnwt crat' 4 a s R> wt 4a? aiFlfej^iw 'jraa 'S'.raaa aa at a®tw? aw 1 
'gpt ^ra3 rarat i lafa& i 'sira , 3 pn raa'iiia ®at aa fafej) <th cw i ^w® wwa 
^na^e 4 wra* a®a aa i 4®^ a®a 'jraa catraa raoat araca 'swa i 4stai faf®*j a®a ^ 
a??ta ®w$ feH ?®fa arat aa i ca®t at *ft5t> ww ^raa 4$ fcpt ?®fa$ awt gl%? ^ 
firf^? i ®ca raB ®'jpt caraa 4$ sifraratw aitfa? (Batching) aw i 
®lf^? 4a? ®ft? (Carding & Combing) : 3®t ®fi>ia f®Sta 1W awt ®lIS? 4a? ®ft? , 

^pn, Prcaa, a*ra 4 aa ®*ga caraa > 4 ? awfi> stcaw ®at aa i ®'?a £aPf 8 i <3 ®t»jaiff 
aaf^i 4 a? ®ft?- 4 a ®tw araa® aa ft® arat aa i 4 | afeira aiaara 'ayica^t ®ifc c§jB 
^ aia caat aa 4 a?. yitaiftt at aaraa ® c tt at®w ®t's aa i c®iwt wtwt om 55 
®tfi& arawt aw 1 ®w fifa ra^a <3 rap ?ra £®fa ®ac® ®ft? aa®ra aa i#twa®?a^aj 
fawaaawa®P?arataa,at C 5 °if®?raw afaft® 1 ca e il®? a>ac«i ’fra 'wj '3 1 f 5 <3 fafa aa 1 


‘^Mcm la raawa raraat aw ata 1 catra ^ caw ®?a 41 $ at aw ra 3 at aia 1 4 $ aw 
“ giu^ sura Btaw ®rai 751 caa aca 1 faa*a at firfa ^®ra ^ai <?-<# caafcaa aw 
jg cstfft ^®ra ataj ic-aofS wi^caa aw 4®3 ®ca "Btar aa 1 4 anw aa®i aiaara ®at 
j^Tflsrswi 4 <>Qi® aatw 4wa atca ww aran '?aira anaw 4®f5 'sncaa#a area ww 
^^jfara carai'2®iaaa 1 


f&a : ca*fa ®5 caw *i®i t'ofa 

0 4 a-itr. ^faw ®<9 caw^®r 2 ®fira aarf® 'aiwiaai w^a 1 
■ 53 a : ^6sa ®5 caw ^ ?®faa aaif® sna aa ®$a cwai 4®? aaw 1 4wa ; afa® ^ 
^l«^*rgR? 5 rawaaiarcajaa <3 'Sifiiwi Baa ?®fa a*ai aa 1 4^5aaawiPafaisaa 1 
^^#?saaw fwaic# awas fawa acaa aiaicai ®if® ^%aca raw sraifa® 
^ aa 1 saaw ®w)8 ataitara raai 4? rata «raraaca awrafa® Bai aiaara arat 
^a 1 4c® Haica5 caw ^®ra ^ aw caa aca 'saw ai aawfl ajaaracarai 1 4$ ^®i 
'^^®fa at aacaa aaw aiaara ®at aa 1 

0 ast-is*. Nylon f%? 4a assjfaa a^Nt araw i 

^ i-a^saa a Piaraara a fafraaira aa®i afirfa® ^waaa ac®a ®itariaa! 4fa® « 
^Hifacaa fafeaia aitaa- 66 aw® af^rantai^s aia i 

ts^'iifa® 4fa® (^nfefa® 4fa®) 4a^ i, 6-®i^ 'ajifacHi cawR (c^iIaRlaa ®ia 
^^t) ^ ^veaw ra feicaa fafaana alia ■aiaaila® aca caaalaf^faa ®$ 'smrantaara 


Pif^ (Spinning) : *(Bk « ®fii ®ca m ®* ai®ai ?mm ac®i aa 4 a? 4 ^w 
ail®ra (Sliver) aw i 4 a$®ra aranw^ ^®t ?®la aa i ai®iwi? awi l 5 ^ 1 ' 1 13 
a^lca ai^®raw c5ca wi ®ifa®®a aa* arat aa 1 4®aaa ra^racaa caa snea raa ®ca® 
carra ®? faaiaia atw i 4®tca afaaf^S® ratraaw cairastwi ® ai®icai aa i 
c&ca aa* arara sriaran awt caife? 'stra 5?B? (Twisting) i aitraaw caira^ cra^ana - 
®5®wi 4w atcara raw afairaca ww aia 4a? ^®ta afaa® aa i crara? ®a-caf*i ®ra 
^ 3 t*r^at aaa arat aa i ai®tfa®®icat crara^ caPt faw ^s\ caPt ra® aa, ^ :• 
^w ^jra ftp? caw atca i crarasa ■afawa fa^a ®ca ^t ®?a £af“ttraa ^ * 
smtraa^ rara ®?a caraa (caaa- ra5 at Ptcaa) '$raa^w®®tca caf*t cats® raw • 
®t$5ra (Twist counter) ^ 4®aaca? ataa raatcai 4 ®w arat aa i 
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f^SaFf *Q 


~ i i in ~ ■ — — nf a 

^ilf3>c*tS <11 Hf$*M ^ ^ i TiC>2 ^f5 (evapo r (| i 

^5J$9|ftf ^ ^33 *1^5 ^1 I ^tfer^Jrl 

4& ^R-66 I >i«ICT ^0t 66 m\ TjfB *IMN1M4 n#t W3PDJ 6 ^,.^1 

<ftflCT ^ I 

% , - ^ 
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C5*H 'bl5'3(Rl < P >ilf% 
psu#f*R (UPro) 


fi? 
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\ , / 

+ n N-J(CH 2 ) 6 j-N 

OH H J X H 

1 , 6 -'&l$'=Ulft)MI C $£*1 
«3Wlftfe*R SI^IJlPH) 
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II 


+ CH 2 = CH 2 




C -jlcH^j- C-N -i (CH 2 ')^-N-L + (2n - 1) HjO 


H 


H' 




fta : ^H- 66-[-HN(CH 2 ) 6 -NH-CO-(QH 2 ) 4 -CO-] n ^ <tfct \ 

o ««-*>. (pvo >43 ^TsjpH i 

^3 : CsmftIBfSrc) <3 HC1 ’1TTCT3 fefe? 150 - 250°C 

nWft$l5<p ypls&obu B’ln fen EPH1 <m®i 5f?j?nfe$ Rwl?»i yplsi?* at 
c?rwn$f«R fevg ^n i c^iwi^Isrw Bsr ’rnrsrant® cwt, BmPbii^i ftBB 
’TWsnrtcM ^6 fe*t nfeiFtrmtfet nt 'iPiRhi3=i 

(PVQS^sni 

HC = CH + HQ »CH 2 = CHC1 


o sw-^s- *iWWaN •*rci mantra feft i 

Jgn : v ult < ffet° ®*lliH, OFlwn ■Hl»i3l as , $t*l fe?tWWn (insulator) •T'lOSt i 

^pj urmn fcaflWPw dB sn i 

o«rs. ^iffeCwwwB cvrw j 

tSf : tfe*H <3 OlMtvlRi^ <ijfe®it fefl»{||n ’ift'tUMWWlJ V|3 |vp<h 

lW8R ’ita's '55 l 


nCH 2 = CHCh 


-> — H 2 — CH — 

L I I Jn 


Cl 


o 43-*y PtfeFr (pvo 4* amra Prjt i 

^sn : Prf%Pi 'srafjftfa ’•las gifta* i Pi4ic-i<i ^rcs 'JiM^oics ^n i 

’flnstf, <11% *tl?*t, 'ffara bwji 'Q cnasS ttsfe® dB nFRr® ^n i 

o sts-**. ’ifeBife^ ’T?i3n e t i 

?fet ?t >£rs|B wr 1 ^ ann 1000 nrgnK’i wt?i 
•affesn (h 2 so 4/ aio 3 ^nt?t ’tfeBifet ^,*ig ^ 1 ' :> 

<?F(fe?t? JtxtnK.’t &cspRRaFB fiOctiin ’Stfet ’H'sni nre i 



n HOHjC- CHt-^'h'+.H.^.O.I- C- 
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*il»i <J>c5pct 5 ra^srH ’iftroi' 


| ^Rt?I 'Q ?fl^C<><1 C#o 'Q ^PilufH4> 

'o|<)Jll>lj Wf?J vs ?f|RlW><1 
" ^141, 'Q <13*1^1^ >l(.t>vp«jNs| 

Physical and chemical properties of rubber and 
plastic, role of rubber and plastic for environmental 
imbalance, aware of using rubber and plastic 


^ ^INIT W i 

*iji*k.<p iooo-i^.oo nrssra^tn wt^ ^.oo° c j r<#rni’t 'st < rsnann nsnw 


w. *ttant nm i xsc? ^cwt ■ ? tfW<!<M c i s*s <srj stsmns few ^fatC'Sr-a 




*sfe 


~i* 


^CTOS? W fiffi'iP! TOTS!?*! fesaW © ■S^gfe 


n($fifiR) 


5a 

O 2 «2foT^<P 


&5 'G 51*t 

n (CH 2 = CHa) > (“CH 2 - OV) n 

O 2 

toc? to? to$I® sstototo to ?©?ts $ro% 45 c®ss tos£j? to i ^ss t 5 i^c&f^?;i-i 

jjfeCfPH ft® (TiCl 3 ) TOW SfoITO! TOS5J? SR? ?HPK#!I TOCS? Sfifi? 2®fi TO I 
O stsf-^Ss. ?!?!? sst© fSttS? 

§3? : CTOtfiw? OTTO CSPTO? TOTO CS 3c?>3rl? TO<st)S TOTO 3? ®I 3OTt TOTO? I TO$t?“l, f?TO*n 
TO TOTO!*? Slt^r? 5l<ilS, 155?, ej'iftcH SJ?3i® C3 5 p!-'9 , H5 TOSl? l Slfi? TO$S, TOfiwns 
CSITO!, <MC®?IS CS®5, ?!?!? TO®, SPTOCi? 3? TO©?1CTO? fi?S-<iP!?3 TOJ1CTO £®f? TOSS)) 1 
tosi? © ?tto?to!® srorossi) toisics? irises? tocsto tops? "tow TOfes i 

O 2W-3.S. SH1CS? C®t® TO1OTT5TO *w»i 1 

$®? : Sffff® 5 ? TOTO? SlfiC® ®0?% aj?# ©MHMS TOf?R TOifi 1 TOTO? fif fi 5 ! ?TO3 
tjR?s CSSS- 4 ?c 5R, fiTOTOS ^®Jlfic® ©03% 3OT© 5l3cTO5$S, CTOSl 5 !, $TO3, CSSfe? 

^ ii fe s b?% 1 toto? 'TOTO? e i® toto to toto®! sirofs scs? to i toto? >rosf& fgf®?! 9 !? 5 
*0$ ©fin ^c? 5 5 hot toto 3? © <$@s fitro tow? ©rrogt? troc? si? i c?f'i?©i' 5 t ?ito?? 
TO* f StCSTOPit 5 ! ©1%®!? fit 5 ! SOT ST ? 1 fi©TO ?I?1? fi^ © TO 1 ? <pifi?tff I ®C?$TO% 
Rw'oiw £®fi fi^n •sfirof) ?tros f?a3i%?i TOfi*i? <p«t^ 1 

o fifSt-^V. SHitSS SITOflfi® stf 'TOonlMI ®STO I 

^g? : ©n??t ©tlfi, TO? 4®f5 *1TO< ®W fit 5 ! TOiWW TOC? 1 % TOTOC?? OTTO? ft® 
®OT> |) 5 st5 ©1% ®pt fit 5 ! TO3ICS? TO?®? TO? ?1? I SISIC3? TOSsfi 4® ©S 3 !^ 
TOTOSfi® 4 SOTt, 45 C?*! fi 5 ^ TOTOSfi ? 5 TOifi, (TOR- 3 # TO?, 4?®, TOf? 3® lifts 
TOC? 3ITO3fis> fifesi 3R? ?! I CS3 5 I?OT©IOT?CS©SR3 5 lt©? 45?J?3®3S I 
TOn? ^Hf?? C?C? f?C? TO ^tc? *jfc? ?% TO? ?T? I TO! TO?? TOTO, ?KT? ?1TOCT? 

4toto?? toc? f?fe?n to? 1 4%®? tocit t?*5 ??t^, f?c*t? to? ocsr? 

(Oj) TO^f®® <i?ic?? toc? fflm to?, to? ?i?t? %? 5tc? TOWia gc? ?t ?c? ?t? i 

o tos- 5>. aifs?' 3t? 

^5? : gif^? 5 TOW? ^CTO ?5P5 ^|bC?l'tI I ?TO W^l? aiB® f?C? ^TO?CTO C?W 
TO???-ilIff®ftfTO! TOit^ ?®t? ?TO ?I? I TO??I ?lTO?lf®C® ?1?t ?TO1 aif^ > '" 
TOTO3? TO? ?lf% ! ??, ?l?f®, TO?, C??!?!^W? ?1TO-?1??, H4? TO??, ?tTOTO? 

TOf^? f?tJC?*5, 4TO# TO??I?TOZ1 f?*? 3#^ 1 4®CTO TO? 4TO11? TOiM 1 

O 2RJ-'5o. JiRCTOI osl^s TOCTO??1 TOP? I 

<STOI : Sift? 5 TOf?C® 3^5 5? ?t l C?f«I? TO? TOl?C® '5(5?%! I SI^C? 5 ? ' 

«? i ^f ?4 ?wt, ^ 1?5? <3 TO? ?f??5? ®C? ?t l TO$ f?5TA « TO? frost?? 5 !- 
J1C?? ?^? ?]?5J? ?C?W 1 aiftCTO TOC6C? ?^ ^CTO ?fTO3 m^|? TO?t?W C? &'■'■ “ 



'TO73 ! ??‘ 7 T fiPlt£PT TOTO?? ft'&JM <3 

^jpsig £fTfl?t ?t? I ^ ^t??I? ? 5 T?C c f^ 45 ?I?|R? "Plcsr ?I?5® ?? I TO? fro?1 Slf^C? 5 
-„1?t ??W? ?f??^? ?tB 1 ?f?f??, f?R>l? ?fg?, ?Pi'S|$i TOTO5, S1TOCW? C???T 
^35 TO? f?W ??? 5C? ?1? ?l?® TO ^? 5 ^ITO TOC? TO3 5 3C? ?I? 1 4TOC? ?Va?|<)'g 

to? cto3?i ?i?, >ii?i ??? 5 ? <3 ir<3i ??nw top g? i viiw?c?> ?Tc3ftar^? 5 ? 

therm oplasti cs) ?C? 1 ?TO®C? CTOITOt?, ?tC?sTOtB (?t TOTC?? ?J®C? ^ 
ai(,<pu> ?T?5J? ?s?t TO) '30CTO TO? fit? ??? TO ?t ??° ^(C® ?TO ?J? ?HJ 1 
<DTOTC?? C?f? TOC5 CTO? '5ITTO? (W3?T ?t? ?T I ^ ?TOi aifTOW 
^)C?f5?. (Thermosetting Plastics) ?C? 1 


q sji>(.\ si. JJlt%CTO SPTtSf^W ?^f '?TC?T5?T TOP? 1 

533 ; C?f*l?TO? aif%?s SPtltlfi^TOC? TO?® 5 Tt fife 1 TO^ ?I ®TC?? ®r%l ?P? <3 
sgffltSit?? ? 1 C? fi&TO ?R? ?I <tj?° TOK11® TO TO I TO?f ?5 ?1®TO 4 ?® ?t 'TOW? TOC?^ 
r^rot sr? to 1 ®c? *1%?!^ ® ???wr? 4 ?c® % aif%® to i aif^s? 

^ 131 ??® TO?J TO 'iicinc<p TO©? ??lc«l '5?C® ?1C® © Stp TO??fTO S«,?^ to? i 

?H*1fi ?? I ^Mfi? ?lfi ?l ?lfic® ?C >5 ?Wt e 1 © ^3?! ?C5 TO I ?t?*U ?WI?I° f?®l%?t 
f(B?%l aiB® TOfiro? SRSCTO, TO f?c?? TO 1 CTO ?i?«j® TO l TO®-?! CTOB c?C? TO Ci|fi>4>il? 
S?IW?C?? ?C? C?TO^C?I? TOftTO C? ^fTO ?J?5® TO ®t ^ ??W? ?6?*f)«i | 

5 lB<> C?l©lc«l TOC?? 5 ^f®? 5 ? ?TO4 ?®fi TO l c???~ f?l»fi C?I^IC? TO^^ICTO? (S 5 !?!^® 
(HQ) fi«^® TO 1 TORI? ?fi^5wt?? (Polyurethane) ait^? 5 (TO TOPHI???, c?TO?- 
05TO3 (Dafitvs ?HTO® TO) C?l©lc c i S 5 !^? TOPttTOl^® ?TPt © TO?®!CTO? TOTOTOTO5 ?®fi TO I 


0 ?f?c?c?? ®nptputfi®ra ?i?i? © jjtftcro? ©i®h toic?imi to? 1 ? i 

$5? : CSf*l?®T? aif%TO TO?® ^faj? ?HI? ?? 1 TO? TOC? , ^J?S?J?TO? ?T SR? TOS& 

%?C? TO?TO?? ?HW1 TO©C*t! ?I?CSC*I TOTO ?jC® ?RTO TO?® •flHl ?TOTO 4®??W®! TOC? I 
TO??! TOS$ CTOH TO?W? CSStST CT, TOTOt TO TO?JT?J ?5C?? C?fi? ®t? SHI? ?gS 
4%TO TO SRI? Sri'S) <J fiffi? ?C® TO1W l TO©TOt TOTOC® TOTOC® TOTO?fel ?M TOti TO? TO? © 
'4?!? 3CT? ?|fi? sj?ig ??i TO? TO? I TOW CTOTO TO?, TOTOSJ ?fl?l® TO3t TO®!? Slfi TOC? 
^l^ 5 ! TO!, TO ?%St*tS «I??I?jDh®I ?8 TOC? I >4TOt®lt? SIlf^TO © ?S^ Sfirofg® 
3 TOC? ?J?gi??! ?1 TOTO? TO? TO5 TOTO15 TOtTO ??-?^,a?T TO TOTOPSC? fTO? ?CS5 I TO®!C? 
^*^5 TOTOW TOTO??? ?fi? ?§t?®T TOC? TO?, TO ?Ht®l? TO?T TOTOTOTO ??fi %5I? I 
CTOW CS©ST a#? TO TOTOC?? ?^ TOC?TO ??? ?lf5c® TOTOW ®! ?lf5? %#$! ?S 

*nt? 1 crow c?©?i to?? ?^& toc?to ??? tro, 5 ppi, c®®t t®?fi a©? totoc?? toc? 

f 01 *HTO^fca TO? TO?t TOTO ?%? ®T TOW © ®r?C® TOCTO 1 TOTO# SS-Sfi, TO 5 !- 
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Syllabus — Atmosphere : Biosphere and Hydrosphere , Ionosphere , role of oxygen , 
iarbon dioxide and nitrogen. Potable and polluted water , Pasteurization. 
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<349 fhC9 49*1 C9Ft 49tf54 59 i $$C9l%[ *ilft49l 4C4 49*1 4tlWI 9T9 (Brave West 
Wind) 9C4 4TC45 l ^rpRl cn m& 8o 0 -8<t 0 ifpH SP*1*C4 ^ fka 4 ?TJ OT 

C'SrIW 4^5 2R!p4 4C4 b©*tl* (Roaring Forties) ^c®1 1 41^^ 

^ffW (M^ ft»1W ^PT#1 4 495 *lfe*1W 445 ^ 45^5 4C5 4 I #--11 

>!MMW 5lfS<p|iyi 4C4 4?T ^ *1^r1f5) ^I4«r0^n 45 fi4^ <rSf ^5 4 I 

o 33-0 b . 44T4T5 ^T5I9 ^TSRt^ C4=T? 

^5 : >t9CW 45^T >tl9S4 4154^4 5I5T 5fof5l%o 55 I WT 4JC55 ^4&4?i 

$*tft515 ^*1519 9JTC4 I 4OT^95C5C4«f5!^5 4l^5I9%55ST^5l9C4^3 <3 

’1<N4IC«1 519^4 ko? 5fC5 I 

O 43-0^. 455 5T9 5T 5lR«rJ 519 1%? 

®^5 : %#?I 5S15 C4C4 $53 'Q 5PT4I 519 ^TC5 $6 4^5 <3 54% 

5*T5 C5C4 %55f <3 ^5Tft 5t9 ft 5*^1 5 ft^FN 453£*T5 f^4 fiJ5lft4 ^5 l C4t5t^' 
94l^lC^, 4 5t9 $35 $35-^ ft4 C5C4 45^ 5pRT c^l^tlW ^pRt-^ ft4 C45 5 

451 ^5 5f5 51C4 l 4lSlH4IC*l 4pT5 5lft^l 4 5T945R55 ft4 '4955^ 4^ 

51^1514 45T®1 4C4 4I5H 519 4 5lft'S?j 519 5C*1 I $35 Ftl^TTW 4® $35-^ ^1 BR 

5T945^5pH C^tMTW 'PfpRt- 4 ^ ^1155 5TJ 5TC5 4§fbv5 | 

O 44-'^®. 5t t%? 

<S^5 : vaifH^fajv* ^2RTC^ ^ ^ i <jr^pwt®1 WCT? ^ffc»ra f^P ^ 
lwt*wl ^ ^otc<p ^l^ypH (Cyclone) ^c.°i l wlc'fl Ur 


il 


I A ■2tC^P^T?f*^T ->ll^l'fl'-l 'Q ib*<^ 

li*f§pi3 ^5I«t «HW 1 TO ETC^ra 515T$1 ?WTC^ %55T ^EEI < 1 W 

I c?tc^ '%55? c^i 32 R?r*f^ i c^>3 siwi 

\ ^ ^js ^rp ’nw « ^fwt pc® pc® ®k® «nc® ct 

I C^TC^ ftc® P 1 '®3i < 1 <TFg i HCT *lRfb® I ^33 clHIW ^ vrf®? 

* ^f5l? f^lft® >3?? ^if^t c*11°1IW <p|G| 4 ’ifet® pg a(ic® i 

O4W-<08. 3 TT5@^ cdPlft^Mwnl ft fa? 

^PN'bW C < i*lft'^ Cl^lC® <pW HIP1 IbtV® <mI p i ®lTOt 

l^nwi pR5 <1®R5W *lfoMCP ^’ra 1^3 ^C3 ^3T ^3 I »tf® <#^<1 

% cjf'il^spt PtsKii’l : 

3>. *ipi , i : <l®lc>(3 ’ll® *i*5ra oi 6>C®llPilJlMil 3^1 1 

sj, pn? ®ipi*i : P51OT3 ’ll® oi 1®pnft5t3 csic® 8o ftc^nfifBra i 


ff. ^SEl' 9 ! 

’i S)*i pybi’t 
!5. ^PNf® 

E. SR^l^Pfara 
5. *(fe>r''t3 

4R5J 


^l®tpra ’ll® vi*i>Rl oi IwnlRGlMd 3^1 1 
<I®!C>13 ’ll® Oi fi*c«il(»(l>lfl C9C® 8o fi>onlIi|'5l’i l 
<n®!c*Ki ’ll® 8i fesnft&ra <x& <to fe^nfvSra i 
<T®ICT5 ’ll® fri ftWlftlJRl 03C® faMlftSra I 
?l®TC5ra ^ '^ni ^ tolfilTp «C^ b-b- I 

<jp5iCT? ’ll® , ^ra vj> fot^nftSra csic® ii<\ fe^nfv&ra i 




5R5i^{3f5 : <I®IC>M ’ife 1 3 i 6ra ii'H R>Wlfi|15l3 ?T ®R \5wl I 

O aJS-ott. Ut4c®l l%? 

IS®5 ; ^TolC’TS ^lfi(® ^ ’T^IS® ^pl^C® 13c4t®l (Tomedo) 1 *EW-c<“ll^t 
^i®w a egftpF ctc® ’ins i ^iwaM® ■ftS^wid^pr’ pn c«it® tJc4c®i «nc35 1 
Ijpfesi? <i fo®M3 ^npn^R ’t® *fl^R * tfe I >9 ’IT^PT i C«IC® Q ^ ’T^S'S 

31® ’IP I ^c4c®T3 ’ifesi'l ”fW3 (Sic® io-iff ■snt 5 ! ”1^3 3C® ”fP I 

-ip? ®ll® '3JB; ^erM ®ntrq J 6i i ®n®f3®®P ^TpiC’’!? v5Pt, tf'swc’l 3tp 

ifl?? ®l®lftp|5 'SC'3T tf lH ’^51®! >il? 2)*1H I 31l«HWC*t S1RH ^Eaj^?*lt'«l ^ItCT 

| 

O ■sfJI-ojj. 4fiMI*l ^»WH (Barisal Gun) 1^? 

^3 : Pi<l<*i ®jsppr ®IRTE-^1W '5CTCT ■srpt 'STPI Ftf^’1 3T C3C® <p|^|f^<l (?fRT3 

^aaiwu ^1C®1 JI® Sf®13 *W C*1RT CT® i ^?w«t<iI >iIC® Barisal Gun 3C 5 ! 

^Ulfir'i '3PC5 i oaTsi sfl® p^CS’snC 3 ! C3 7 lT‘Prt3 c,’1lo5l^® <?TP1 *P*f 'll >R!CP 3C® 
^ ^ i C®P1 C®K?(1 W 31?H, 3CTTWtCsRl ^ST«®T ®?1 C®IC® 4 *Pf Sl^T® P I 
^folW 2R51 ^”nc®3 ^ CTC3® <5 ’•Pf C*1H1 3T?!, CTC35 'SPKR1CP ^HPI C<PlHI 
’sires, i£RS<1 ®IpR ®?H 3RJ i Fergusson Beveride ^ Williams Adams stp 
p® 0SR 1 P3 W ^rgej 5JRI 8 o ^1® CE^ %k®T >« ^pi”! C^Sw<l 

^ C*fTRt C3® i 




1 

I 

1 




7TO *ra ftp «w*nan wwt ^ 31 •**«*« 

<83513 353155 I 

^ ^ ^ ^ ffl» »a ^ 

T^<1 0351 (Isobar) 3CT I 

^"w^sOTCT'srai w™« «** ^ OTWB ^ a ’^ c L 5 7 ! 

wrf* «. sc «fi* *» ™ **T a ^S!TC^I, as, 

^315535 3t05t5T<rai3’3i$ 3503 i 


;.%^.=S3r=i£---- 

^r.-rrs:-. » — 
.sr™iC— 


c^§t 3i*3?3i ^2 -tn^ftSww, *** 

^i«mc®f i n, Praw n*. 3ft*t *K ,BRrB * * ufir#R - ^ 7R ’ ’ 

^n^f^rm, ^caif^n, > 


'gfOT 7 ^^ ^TKRH R^R *3 


*$ A 


fttm *# *ift m W** ^ ^ 

o iJSj-5. ww (Ocean) W® ft CaWtH? 

^ ; §^s fritf ^Ilftllftw 5RIW (Ocean) 3W I 

0 ***. W* ((Sea), &m* (Bay) &K& (Lake) ft? _ 

$W13 (Bay) ^ 513ft?P 5 >”f^ ^ ^ ^ ^ ^ 

(Lake) 4C*\ I 

o gW-8 . *rcrs3 o ifl wi 151 3 3 35 35i3mt35 313 fty i 

tm : 1 

[Wj ^Wa) ^v§rn\<pm) 

laww 1 M»c*ilftfco»ry JZZZlSo 


^ C<plfi> •bo *r# 


8.53o 

^i fl*nfifcE I VC^^gry ^5^ 

[TOrg h <?Pii5 'ss ¥* — 

§33 XTSlfcftQiST? 

Ttfyct I bC^ 08 S^ l ^ 

0 aRI-4 35bliJIC'53 ^13 e t'0t31 • r c 

^ : wm* «*H fica «■ ftift® »iftCB ^ W «W W<* 

sflRpp T^pn^iDn or® »i»i 3 tdl'o ^?t i ■>i»puait'i^ ^ii.'iiwi 

1 ^pm : ^ ^ ^ ^ ^ Q 7 ?l 

mn <rn gift® *a I ' £ ™^ 3 >^ C J < T 

«w ^ iffcn m ' aTO 

^ | 

<ac5 lira ^ ^ >£« 3^ 3sc5i to i ft? ^ ^twra 

csrp ^tspicT 3 f^s ■sRift® i ^wK^ra >a 

ora* '3 hp!33 %5«i <3 «if) *# ^fg^RT^i smiR> 5 ^ i 

''*'■ •mi^j wwi : ww g’ri ’i#? ft^a ^ 1 5f5Ic ^ ^ 

^5 i£R^ M<M I -5-^ 1 C#t ^ *# I ^ ^S3T5 W« 

^ ^ ^icgrs %8c? araif^s 1 


l5fR3R •RrimrR f4siH « 215% 


r 


•tfl?A 


iv. 4 l *5MfrHl <3j%s fcsMfiPlt 4*TTTO '«I*%5*W CSPl ?S, TO 

c*mx <11% &&s\ to m i ^ ^ 4*rm cro* wfif tat <#* 

^i%5 ^>3l<iftf*l% ^*ctto 2R1% to *fl% wst ^wro i 

v. *f%TO ^RTCTJ : <1Tft 'Sl^l^lf? &3<3 'Q vfj^ <rTO >g^ 

^SJKTT i <?TO ^P=fl <11% <JTOfa %$*T %<H^t ^f5 <11% Sfafc 
^fS^3 l W1 'S %<tT^t C3IW>4 ^ I 

vi. <j%ta ^hvin : <i%i c^fc^p <j^ <mc& i ^ tot 

C*1M1« ''5H ftt<$ ^Tv Wf**N C*1l*llW TO ^Rlf^vJ I 

vii. '^vsiCTfl 2 FJ 1 % TO 3 TOH c^lHl IpteW ^ <tfe 

TOT2JI3 3# ^ C31 5 ® % <1%^ <K3 TOI 2R1% ^t | 

vfiLfcwPffl* to$r : ^5®^ >wwi to <wscgroa4 *tfTO 

5j%^ to i %55i ^ivsgcgr® ’C^wPFai tot toms ^ 2tcro tops •nra 

^1 1 TOT £*M%T ^5?I<TCTO <11% *1<H!^I, $vsj|% TOJ TO$ <lH^] 

VJCB , -9t ’iR^Sj^Rb^ <3*13 *2f5R C*K®1 I 

®<tcto£ tow >i^caic^ 33 i 
O ’SHtf-'b. OsjlTO-'kTt*! ^c°l fa? 

®>GS • "53 'Q ^<^4 v 1llH <3 $°1'»Mt4 ^%TSI '0||<^4^1 l ^9 ^fl4 > ^(. , *l^ 2F»ft3 
^«jafo <1lft 2JS5J3; %% ^Hficlw '¥& 'SCfc ^ TOJ3J (tt\ Tim I <11% 4 ^T >3^1 3t 
^fcx.4 C^TTO (High Tide) C*TO TO?5lTt<P '©lul (Low Tide) TOT l 
c^nmj-^f% toito : 

i. oerl^jl^-^lCl c^l^HI Cdlt^ ^TW ^l%lf^>5 \i>°1llH • : l^t i J 3 J 

StI^St tMlbW^ S»J3» ^TTC^ I 

ii. C5flTO->»f% TOT OtfWi ^ <1%f^® ^1 1 

iii. <ij^ ^C®1 (Rt ^TT^PT? ^%1 I 

O 21?!-^. C50i <pt>M >6 'SRft <*!(.<? TOT? 

"S^I : 0$^ : 'iwW-HJW ^3 <3 <J^% ^ft^ 5 

'Q ^r^T "*1^ ^£i<P^ ^1104 I SoGl<5 ftPl^s '®ll^ c T : " : 

(TOT ^1^ TO I ^ ^3 v3 iTOP <3%ft % ^[W'Q <1lf^ C#T ^ ^ 1 

^1^5f&Q c^rl^lW ^ i v£i C^5r TOT I TOR <3%1 f^%5 <jf^l% - 4 ' 

55 ^ <5T‘i3fa5(s ^ «itw i 5t5<j CT’fTw ^ centra 55, 

, 'Hi45fw (tnict ofM centra 55 1 '$m ^55 itwct pft*t cbthif’ • 5 

(TWtCT^: ^ ail4^w Spj C®rt515 55 I ■‘jPfsiRI 051151? 55 l 

C^S^SM^C 5 ! I 

^RTT 4lJrn : <3T&ijt t^c® 55 <3 ^ >35^ 5RPTC5-«tra 51 C«I55 &St 5 ? 51W W-' r _ ' 

’SR^R 4C5 I ^ 155 ■®I?t y>ll^l'4lll^'»lW ^14^5 4C?J 515 0 StI5IM3 C55 55 R? RS 

55 l '3C4 55t 401*1 ACrt I 


*tfS A 


£JCT S3 T?I V 5 ^f5'3 3 l ft«5R *6 fiTgf%5 i«»0 


Q 4B1-V. f^C5 ^’515 CW515-'5i0t 55 C45? 

15^5 : c^tTO-4101 5a ^*r$ 5^55 ®nf% c'fa 513a «ii4& e i? 41515 1 ^;r»u ^5 
«H4^5>3 45 5f515 f4?15 555 I 51515^5115 af^'S 5*11 55 C5, 5R < #% t>|(5R(,4 ’^4^, 
l^sg i<]55fi> '55C4135 t>ll5lW(.4 ’jf’ftl 'G 5R ^[CBl^ ^5 I >3 *thW C431^4 5C*15 
5R C44 *55 515 C5C5 5H75 5)R1 ^515 fa^lltos 4fS5 5*515 51W5 '414^1 1 
<^fl5 C5 ^ TOR5 fR4 5114 <?#t4 51W5 415^1 C43lt44 517T5 05C5 <5^ 5141 
PHF415 •*# ^C*l ^1 i CS15K55 ^fS 4C5 I >35*? 555 '^1% 4'55fe4 51W5 ^15*^1 
| C43lf%4 51^ (5C5 45 5C*1 (715R5515 ’llf^ ^ 'Sli I 3 555 ^ 9 f^i “I^IH '55^'® 
■^HR 5C*1 *sf5l I 3? 415W5 C45R1 ^TCT f5C5 ^515 t®UI5-ol01 55 I 

04J3-S>.a|4!*!fHfc? 

^S5 : *5Pf? ,1 U «I51*I #> 1515 ?®15 £(5F1 ^<1 34 55155 SI5M Sllft5 I 3fi> ' J TSpS4 5WI 
^RR f5fc««!15 51^4 55 l 2J5F1 fH®PH ^T515 C5C4 5^5 ^ 5^(155 'SPl«l5 
5R1?3 ^#5 55 I 35 $<#315 51515*14 554*1 55 515 G*I5 SJg5 <#51W 51*[ *#4 5C5 
«)P1401 Rl^'gfta 5141 415 I 't'tRFl 35FI ^081?115 545 41tBt fe*t5 551541 415 I 

■frrcWS ^5i<1 <1#<1lf i #415 5C5I5I5 4C5 G ^#31« 55 351 RS(tB5 *1# C5C4 ^ M$t5 
0151^5355 413 1 555 3411^ ?*15H G £151^15 515JC5 <1U? Gti 215M ft5 I 


o «W-io. CS»0T (5-fH) #? 

$35 : 5-lM *#5 C515R15 45«C4 < 1 e 13tl54 4*1#5 (Sediment) 1 5^)5 C55 3*5 M4 
45T® 4514 C515R15 3C5 <# c 14 45 *114 455 I C515RH4 5%I $<14141 ^4H<W1 £1*14 55 
35* *f§l541 3145H5 4C5 515 I (31C45 C5<lG 315*555 5*C5 515 I 5*14 R^#® Pl*1l^f, 
<#5#, ^>5 51#T4 e tT £J4|4 51*141 <151^ R^t5 C55H5 *#J4 5C4 554 I 5^C55 <15 5^5 3 
55 *1RT^ 4E5 4C5 5#4 ^5 R%I 4*5R*t 3F5T54 $^515 »# $<141415 4J5 <#5 

55 l 341C5 <#5 ^-5fl 454 % 5^1 5% ^5 54 5C5 <314 5554 ^5 I #5 *{? 3 ^-5W 
1 5WK1KS 5C5 R«it5 <314 f54 <#51# 5*15 35* *tr51-S*tf5r5 #45 5C5 <1C® I R^R<#5^- 
5W5 *[51*1 |RC5 R^t £J5lf54 ^Gala C515Rll^4 3 f-5CG5 ^<11*1 45314 55 I 4??t ^-5Gl0 
%5*Ml^f45 51 3 1 ^5 5t**5 *5’ 34M5 5C41 CR5t5 5W 3GW54 5-l<1 5*5 55 I 5TC*l5R“t 
<1^734^3 G(55lf55*15 <1C? G^l 35*f$ 45 5-fH I 
o 5Jlf55l5 fH #? 

$55 : 5J#5T5 fh (Barrier Island) 5C4 $<1f% 3*11415 14? 54 <lf*RS5 51 ^*1 

^5G c®fC4 Sj cl T 'g fil 51 $5RT*15 5t5t f5f*Sp I 3 551R5 5I#315 fl<1«l*5 Riara*^ £JT?5 
4C54 4*1 C5f*t 45 5E5 554 35*R5R55 Rl^®4 C5$C55 GJ411R £J4#5 I 
,T1 %15 fh 5#, C4*I G <tI1135 45145 SJ5IR $^R RCRIR f5C5f54 I Rlf^l 5^5T1$5 
^HCT5 $-*55 RoT 4 5T#515 D<1 C4*T-<IJIR 03 35 4RJ45 $5155*1 1 
^ C4RRT 3J#5!5 %t<15 4 I W I H1 5 <1lf5<1lf^44t «4*^ I $5^)5 45H3 (5R5 50R1 
%5 RtS ^ <||Q?n5 f<1R^541C4 5W8 ^541 51C5 I 

5^1- 1>5. CR1515 45 <Rt3t$4f4? 

f 5 ^ 9 : <31515 45 <R1 31$4 50 51415RN155 35# 44*r'f*tf 5^514 1 ^=5551R5 4*jC5 
*%5t»n^ 35115*114 l55f«4 5*C5 51554*115 V.5Cfet 3 <1^5 5fNl4 1 *J«1«11 1)5 C514 



'q $h>(t 
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i&8 2|W^<1*5T (3f3>*PT ^Tt MT?H R^H <J 2(5% 

=^f5*1 (3>crilW>l3 uPpW <33? Bengal Deep Sea Fan-a3 Sow 533f% >2jf& i ?T5pg<j 
= 1 «lt =)3 ( 3 <^ 2113 ^ooo %= 1 lf 3 t >13 < 1 % afi> f %^5 i 

O 2fi$->*. Pfcrffo ft=lfte GJ15753 f%3*f f¥l l 

$3* : ■‘jfaffa 'Ni^ <3 3153 2f®tw $33 <3 =ir$ (3<3 ^ $3, 

®t>5 ^ <35^ =lft>t»C 2Rlf^5 ^3 I v£| cijl'i 313 3'^f3K3 5<3 <j Pm*?^ cal'® <3 6 fa>«i 
cal'* i >3 I'Pm’vlt) <alc*n 3 33 '*1=1 Pf<3 a=*fl> cal'* *lfo3 =J^ ( 3 ®; 
2MlR3* 53 a<3= Pm 'Sl y f3 9 l5)'s cal'® 3<®1 I 

2 W-i 8 . 3W33 34n %T I 

$33 : $S3 'arii>«1lfiN* 3W1C33 $33 $=131=1% <3K 35Jl3l(3 <3F5 a3? $33 farffo 
3IW3 ^|«p|3 31 5 =f 2J3IC53 V'C 17 ! >33 33j'slC > 1 =1lf33 i *ll3'*CH3 3C3J <35J<*3 cal'® 2J3l(Vi 
53 31 1 <al*IH 3 =1lPc<\i 513313 *IMI6I O £*131*1 3%5 53 <3 1%^ $%T %H3 

aO Z*HI=1 3133 3C3 I a3i=1 3133 5^3 2P11>3 35131313'Q 3C3C5 I 

O 2fiJ-i<J. 3T13T53 calc*s 13333 %T I 

$33 : $33 3513133 C3C3 3fl35 5$ %33 <315 ©33J1C53 <3 =lfo3 31^ ft<3 3fo<! 

PtC<f> 33 if*.'® 5C3 3113153 $=%=13 3lC5 PlPl'* 5f3 3331^3 (2jlW3 3>C3 | a <2)1*15 
f3$33$53J15 <3 31%1 5?F3t52}3 =J* $3f3 %3 3f^3 PrO P{$%<£ 3^3 2J31%5 5<23R 
33 $33 $*N’% cal'* 3131 3I312JWS 53 I $*131=1=11 =1 ^IC53 ’ll* *113 3lP? a3? 3H3Rc^ 
calC'M 33^ 3tpi *lP*lt*flf*t PH=H* Prw 2(3lf5'5 5S313 353 at33 33J3*f 5jl3l<=)31 J°*!3 
<331 313 I a %1(C331C3S ‘fwn^’ 3571 I 

O 2W-i5. 35(33 3lR C3131 <3R? 

$33 : c<PlfD cWlD 353 3C3 3iPocam 318TC3 a3>5 3lf3 5 = 1 'sW 3 35C53 5131 5^3 6=1 1 

3^1-3131 531 '£*$C<M 38J %3 *# f=J<&3 313% 333 3=<3 35® (3<3 3IP1 , 

35553 333 C3C5J 31®^tf5 =1lf% 3IC3 ^3313 5=1'»lc3 PK3 5^3 31, C3 ^3r5 3K5 
35C53 3lf355 335133 3%n3 3 T 5 JS C 3 R 5C3 5t3 333RF 5C3C5 I 355 iooo 
3158^ 3lf3C5 OC 2J13 333 58313 I a5T$1 333 $*,3I335lH f3f%*J $%f >3 211^1 >33? 
35JSC3 (30133 531 3ljp?.3tc®3 WM 35®3 3# <?33T 53 I 

02ffl-i3. '3T&3Tf$3 351313^33 31^3 3? 35 ^ C33? 

$33 : 35®3 3lf3t5 5^(3 f3^f35 553 313133^5 31^3 3? %1 C3313 I 'o|l'P3lf$3- 

35J313C3 21^3 3(33153 ^rfSi $(%3 ^113 1 a«M %5 a3 C3C3 5 a3* 33533 ^[3 3? C33 
53 1 a3?a3?35®3 51'5tf^%1-a5®1^ , 311$3lf$57P3 31^355? C3313 I 
O 2f*}-Mr. C3^35i 313? 

$<53 : 2131^(3 3IC3I C5I$ C5J6 ftt33 335C3 3 (S'* C3^ 31 5 ? 3ft(3=u<p 5 ^ ^C35S 

353 353 3531 53 ^5TW C3^33i 353 I ^13<5 <3 3(3^13 31531 33 2|31^t 313(^5 31 3TT33 
3133 <3 3CT133133W 35C35S 1 a 5*53533 31C31 3K333 f(3, 31^13 f(3 43? 3IIC51 

455 *53' W 3 C516 C51? %3 3C3C5 (?T05?n C3^3 35?51 3)3(5'* 1 ^ liR5 f^ C-> 1 'J<^ I ^ 
C3J353i3 <3^1 08 (%<3lf3$13 I 


Q SiH- i«>. ^ ^533?3 3353* 3C3? 

^3j ; <00° C3C3 5 0<?° $S3 >8 >1(33 '®W?iC33 3C3I ^jf5 a*l>§l3 $^513 333 '33f^5 I 315 
353 a ^I33t3 '35^(335 3155315 ^5I5s3 3531 313 31 1 aiSl33>IW 333 ^)|U3l($«* 
1 ^j5n T H:33 <333 (353 5SH5TSf53T5?1 t$<313 <3535 '41|<3(35I3 3PS <3 3i|3T13J 3«lPl 3?31 
■gg$] 1 1533 a 'SISPC 5 ! <^t515?l 315331553 '3'»lc3 '3M 3lf?f® siklcsm 3($ 3?3 31 , 3<31 
5<3 <H55J51 1 a *13513 3lf33531 3131 <3 *11%33 *T5IC3 333 <31551<J<31 35® 
^jjsjpl f^5 1 a^3I 'scluci|l*5<p 35T31 , K33 a*hSl3 '*1153 *133=10* *PS *l s H?*t 3W 1 

0 2W-5o. 315<55 *lfW3, H l^lgKSH <3 33^5 ^-*5^1^53 "l(3313 f%? 31530<3 
^1^3 ■®1$-*r33^® ^(3\3 ^13 e ft><31 (3 1 f%? 

533 : 315<s ')(5<5l , -' s H, ^Riosm <3 <P|4*1 >5i5-asil^«s3 ?fl«l(335 <l(5»)W *c=il : 

7 j. 31^5®^: 3V.o^*t55l?*l; 

l- ii. 'dPhc-sh : *r®l?^ a3? 

iii. 351^5 <51$-*) •alR* : 0.0* *f51?*t 1 

3 |pa<fi 351^3 15lt-*rai$5 5(^3 <*13=1355 %3i3— i. 331333 35?3; 5. #31*11 <gl=1lp3 
3J35I3; *. ^33?3H 5 ( 5 ; 8 . (JiHpF) ^^lP)3 3151-3151; ff. P$(35133H1 <3 «1%5®3 3?3H ^ I 

02W-^i. Pasteurization a3? R"sl<3 <*3l 53? 

$53 : Pasteurization (WTHR) ; 31^3133 *l4 *H?Pl35 (3#3 I <351573 ^IM 31 
31% ^<*1355 53555 Pl(^ 5133 %3 PlPf^ WV13113 $i?3 35<3 5^ ^sT t T3ia31 *)lPlC« #3TJ 
33?3 3*313 '5I13TC3 ^?3^3 35313 2fejK35 Pasteurization 31 '31?3133 3571 1 33lft (3®$t 
^ 51^3 ■8^133 a v i l 3i('4fi> *Il(%13 <*W*) | 

*11?3133 2jf3F31 : ^3<35 =U^f% 3=313 <SR! 5*..V° CT. 's1'33iai3 *0 ftPH? 313«, $3« 
313% 3NI 33, a3=13a^s ^T<31 3><3 io° <3. 551=1313113 (3<53 *13313113 3?3^3 3S31 *3 I 
>3 2 |Qhjdi 53W 353=10 8V 3*5l ^(31533F 3131 313 I 

0«ft}-^.®33I$3 351<35 3W?®%$3?<3 ; ?1^? att57F?312lf3F3l3313 >33i3 35?It <3R? 
$553 ;%13f$3 ; %52|3I*1 <3<*l <3 3K53 3<33 3<3I %=3 5 I1 3131573 33, '»IO 0*131$3 3® 1 
ft331$3 fC35% ; 31530571 (3(^ 33®3 ®%$3 =313 <333 35% 551^-55f3J1$5. f3®3 
^53% 5%3 3513<3 3I53S!?!3 *1=131311 R3FR <lfic«K*13 '2=13 <3 (%i=1 2J*|3 ^3. 

W5t$3 $57fl 3<«1 1 

^33T$3 3133 : 3< c t3 3333 : %5213R ®*KJ57H<® 3I3’3 5 1K^ %®3 ^3 <«K^ 333 

^13 ^3T 3SH5 (3<3 <331 0113=11 31 3<33 3C3I 5J13K31 33 I (3<33 <3^113 ^4 
^t33*|f* ^5 ^53* ^3iPlf*f? ^13 35K53 (7K33FI <33 3K3 3<33 3<3J ]^<® =1153 I a3 
^ 316=11511 o inf& =133 33 l =133 3lf$ <3 itlfH*!! 6K335|^ ^533 $K% =$13 

^*3*1 3JJ3 | ^ ®<% f3#t=f 5513 3515 <*3 3<3 31?<3 <3575 =1K3 31 1 35571 

^ , '5t=l3ian 5(3; =33 a3?$33 =l(3<3<*1 =36=3=3 *157H*K3 «HIIC'* =3C3 I 

OO 3=15 <333 5<( =31=35 *1=3^ ®)l'3C<* 31C3, ^ 55=1 3153«71 %]3R 

"*1^1 'S1^-=5J3Ht’«, ( 3 «R 2 f*fe =1JPt =jR%=ji C3535 (3ft=( =51=K35 =j(st%1 31$<3 <3<=5 ®3 
? 1 *33 <F<5t =jR% ^=13131 f% (33 5 % =1375, 31 (lj3^I$3 55.32 3TC3 =l(3f5=5 1 
^1$713 3K3 21(3331% ’H'pIR 3335715 a3 a3i=1 3133=3=1 3=31 W5 I 




'O 


L 


^(TFR*^ f*fR^PT ^TWt ft'eAll 'Q *tg% *ffp ; 

O *R $erlc^* WI *lfiic.<iH* f** **? 

^5* : WTffit *tf*C*"f <TO> SJ^t TO 4*^ ^ftiOSH 'STN TO | 

®$?ito* ^c®i *iwfimm <plm *m4h ^<j 

*r$pWT <p14h Wl5-va|^jl5tvb^ *11**11*1 ^f*i (?\(?\ *jfilft* ViM^Ml <jR\ C*ft* 
filPslaRIl FT * ft <R* I 4^TC* *R &5Htf5* TOT QVffo* #TM5 <3*1* 4** TOftpf; 
3fef3Rn* 3* 1 

O -2W-^8. Cyclone fa? Tornado** TO» 4* <Wfal fa? Sidrfa? 

®^5* : Cyclone (^il^^H) : *f*pTC£«T <l^fl!CTI* ^ftR* f^fa *f*T *jRft* ^fw* ^«j 
TO RltSR I faflaftH RftQPR *1 **Tt3S^ 

*NW* C*n «W *M *T**t TOM Rft»H ^ c f C*tMIW ^ *flfBT* fe 

^5* CW1W *lf^* ^$fi5l* f**lffa CTO 1 


* 

q SflSf-^- *npTGC®T Oxygen 4* RRWJl ^lc«llo*il 4WM l 

ftgt : *t*p^T ^%TO* ^ 3*H f*f2RIT to ^lWlfH ***| 3FH : 

: (i) ^f&* R50 fag* 1 ¥*C c f* TO T 3000°C TO*M[* Rl^St^R 

(N 2 ) ^ mfora R (0 2 ) W *G* ^tSa* 5 (NO) nfa$ 4** to 

50°c TO*U4f* ^pflC'S?^ RTC3I ^ ^S* ll^tlaftfSH ^t-*T*lT$5 

(N0 2 ) *ttpt cro ^fS* *nft* TO ROmas ^itSfa 4fas (hno 3 ) 

TO l R^2J fijR^lf&C* 5 fa^TOI 3TO *5*1 *T* : 

fajKWf 

N 2 (g) + 0 2 (g) 3000 o c sst^wian 2NO (g) 

2 NO (g) + 0 2 (g) 50°C 2Nq(g) 

4N0 2 +0 2 +2H 2 0_ > 4HN0 3 (aq) 


Tornado-* W Cyclone-4* *1T^J : Tomado** RK* Cydone-^I* ^T 

IhCd $d?W *5*1 ^C°1I I 

L Cyclone f*<3* *T *1!^ v£j«1f4] R^vjfD^ ^ R^g Tornado 

^q^l^q<p , !J*j mm ’ 5 I^MT Rs*fB^ ^C* *IC4^ l Tornado ^pl* *JtR RT*l* c f^ bo 
ftlJl* C*C^ ioo R5tC** TOJJ TO5 i 

ii. Tornado-^ Cyclone-^* '${$'&] Rt*!* 6 ^ C*Pf "5* l 

iii. Cyclone Rt*!* 6 ^ Tornado** l Tornado-^ mifii^M 

Cyclone-4* ^1H!^ ^C*i4 l 

iv. Tornado Rt^t*^ ®Tto 4W ^IIC* 5 , ^>C* “^1 <3 (R OTH 

^IcH^ Tornado** *Jv5 ^TK* i Cyclone R* ^Tl^* ^ 

W^BT^TMISI ^ to ^FstFT* fe<P ^2^ ^p5 TO 5 1 

Sidr : Sidr 4*>fC ^T*T* ^ I 4* ‘C5t^’ I ^oo^ RTC®T* ^ 

*^^^1^** W3«1>1\C^ ®<1* fe* C* ^pf*n? *C* *T* v5T* Rpft Sidr I 

O -SRI-^C. Global warming *«u^ 1% '5^*^? 

®<5* : Global warming : Sfa ’1JRR* ^fesn33I* ^Ri* ^KC'-I f<^ ' 

^*3RR 5jG>^l v51^ Global warming RTR ^iRfS'o i feS* ^5l^RI4i 1 

RbHf5 ^tTPHR 5 Rfft *C®1 RWW! *5*1 "5* I 4? ^TJIR R>hRi TOfl *5J^ ^J^-vST^ 

(co,), feR (ch 4 ) <3 Rffijn *m$s (n 2 o) i 

O «W-^. *TJPTOT C0 2 -4* ^ttfR* &&51 *TU? C*R? 

^5* : *f^pst«T C0 2 -4* *1 CTO! TOlR 

^1^14! ^ff* I *T3 5 l'9t?1* v®I v Rf3Jf <Ri* *51*^ ^Rft* ^ LM*0t> C* f**II^ 

**<7P* Rf^S <5C?lC^ *5\ W TOI I **^P ’TPT *llPl<>i> 4p ff* c P5 ^6*1* TOT ^ : 

^ttR* C*U5*1* I 






(ii) >ra®T5nf^ «w ^tsc^ ^t^ij^rcsra ^ cstc^ <£strc 

(O3) ’HPi 5^1 1 ftfaRnfr : 


O2 (g) + O (g) — > O3 (g) 


o «fij-$>-. 3m ' s m?ra »raw »trmw 1^5 ^tin mm 

’RCT *tt ^TPl ^ C^T? ^ 

4^J : ai^S'^CT ’’Ht'^aX 5WH , #SI1CT TO 33 I 4f5 ^ITTOfS 3W ’IhI^I^Ih ?3TO 
3IOT «1|V&IW<) m’ff’iRS ^5t 313^ ^ItCT? , 5TO3 TO «tIW I TOTCT3 3|H<lf^5 vail^ol TO 


30313 TOIW TOTW3 *lfte33 TO 'J»M^13>'olM VJ1^l!| 31'^1'fi 3C3 *lfl3 «fe3 TO I 
3C3 TO I W TO? 33 C33 TO37I3 3%3 ?3TO TO3 TO TO 33 I '3I’I3fTOP, 

533 TO3 31TO33 TO’lfTO 5 , 3il#3T TO3^ C#t TO35 I 3TTO33 TO3f^ ’511^31 C3f*t 3^3313 
TOW 3IW3 3T*^333 '^TOl^PoIW TO 33 I W! 3133 TO3 *lft3 «TO5 313 31 1 
■3531 TOIW3 3STC? 3W 33 C33 3^133%! 3133 TO3 TOOT *lftC3 TO C3pl 33 I 


O -tp( 31^3 3RIT® 313T33TO3 TO5 TOC33 TOI W W 2)13113 TOt 33? 

^53 : ^3 31^5 3S3I3 ^531 SIC313 33ife ^ 33TO3 1 331 : 

L ftST^t 3^ 3I^C33 m^fS 33if^ : ^ 33it^5 ^TOP Oo fsrf35 333 31TO 
^.b-° C3«ll33l3 '513313113 ^3® TO^13 3131 33 I W1 ^3 #3T2f5 3C3 313 I 
ii. 'flf $T$3 C33® : ^3 3%feP5 5313 s #315 IT® 35313 TOJ iff C3CTO 333 313^ 
‘Hi. 3° C3«il33 l 3 ^tTOlTO ^33 TO?13 3131 33 I 
® ®W-'Oo. 3f3f^3 f^s ^IlhlW 3^5? *lPHRH R>'»K.3 ®lR(.3H3 TO3? 

1 3^t1sR 3131 TO*3 3^ 3Tf^3S i 1 Slf% §TOR3 >33^ ioo-^ffo fefit C33f3313 
’ S *33iailu 31313T 3q%5fW3 , '53^1f'» C3tW3 313^31 3(5 33*33 f3f3® 

^ 3f^%( ^3 | 3t3^W3 ^ $TOR ?}^R I ^ ^ SFP13 'ZTO C3M I 






Ihiw'Hh ritoh ftaro <3 ^ a I 

>eHH HfafaMH ^fcxra 3TO : to HiHMTO fnf®3 W1 4H H-fa^s sfsr 
^ ic°ilHl ^T ^c*ii : ^ 

^ W ca H-fe-ra 3 ®th : HPifan ■snf&a $#sr ^ ^ ^tsihmh hsm 

tps^ sifes nfiftn ht# &*m nfro to Hrt Ssr wptoihj hh to ! 

HiM4HV4MHiffaH®Ht?4MHHRiMTO^HtI!to$ftcTO®H^ ) 

m i hi$h to Hfaftn hito C “ R5 '$ ^ ^ Tr ® tel OT5 ^ ^ ^ s I 

$%* to 3m5t% ■$% nm hj< hh i wi ®ifpi Hfrot ?p to i% 

fits HI; TOta h?j hi i 

«hh ^fe *w i jmth : art%^m§t ®rhimsjh $rj nki w> gHM i ?m hto 
fisfo H^ I M R TOW$ ® (HCN) H1?TO «tn ^nal ^ 

»j?t5Rj i^m i ct h h*m i aiFJ^^i»i3t chm fn*f® Ihhtcp ^hhwtoii hi^m< hhihri, j 

Tg^ECT toi, HTfTOfrMsn 4HHfa ®REfffc<3 hSih 1 gTf ^T®j n^ ^WT *fe~; 

If CH flW l fiMH^r® §w H?ft3 HIM to 4 f’W?® 8 ^5R MT^4 H°s ^IHHRI 

33 | 3|fe » TO HR1H jPHu l HH I m lfrl MIPt CSlM 4Hl^l(. | m 1 

: ®hhj®h ?w$ H»nf& h^shh hjhto tor ^f$H *'ii* , »fi |i ' ^ ] 

iW *,’ him i hi?htoh TO ^^rsnan ^fta hihtm | 

g foOni r M Sr hi®h ?w$ to i ht?*to cfc, CO* ch 4 <3 N 2 03?fo 
^ h<to hmm hi^htoh Pwro to hitBm ^ ^ n tffo TOnrat ^ ^ 1 ^ 

'$l<TOn ffihfrlH'i HilHM < 3f«l%JE& M £f®lH HC® ®T? fsHHl^H 1 

tiRf sjto : fro nfHMPta 'shh <sa 3 ®ih ^*1 hrh TOt ' 
y TOC&H ft? laTOFTH JJTHH : ^jft^H ^TO HIM HIM CW '5PPC?R W'-- 
I rffr <RI^ 1 (<8 TR3 >|V|gj<l <11^? ^51 (3C5 HIM I >HC® H5®H ' 3 K.i4 1H, 

^SW35I, 5T5P (7t»I 'Q *m HltHM $M HIM I ^IHIMH MCW MptfSlM '-'^ 

HMT'HHIHM^MHtM I >iRI H*M ’5IM? 5 'SlHH >iIH?.#HHHl® tHH^HM I 

^ ; SpstfSH 3 fefeHirc ^I’l c’tM Hifk® ^ c ’^'- 

1 ?FCT 7WH ^fH ’ffH’T® HM l 'HIHIMH CHMIH i - - 

[ ^l^ g f n? MHI fWMM l 4S3 w ^.HFR HU’PP HIM ^SJH ,p 1TM I 

8 . H??H : ^HflH ^MHWl ^ H^ ^’IHMI ^ MIW 

^lf^ ‘ t lfe^t *t 8 ^ l ^ ^ ^ITC^ I 

I 8 . ifrfH® ^fS : StHHI^H ajf®f3RHH HM ^ITHHI'S51H«M ^ |C; 

4HH HllHH HIM ^H® feHM ^ *P5M ^ 

^#51 'i||*l?|&H<b®tM JIH HIM 4^5 ^fS HM ^IW *8M ^ >! 

gR^Si tMRfcsJ SfSIM HTgHQMH 'flMIF^M H#MH HMM I 43 ^ 
»^sg #]pr^ ^s|%® £JM*1 HSHM, HI HRHftHMH '5HJ HIHIHRS I 2>S>W 

||' C5H 1H R "II^PlH H^SPiH d|-D|«^RJ < p|fi '3^IM '30sil'f®M HT5®I 'TOR I 

l'i! 

I 


Sj^ryRj^ 'HTHRM 'O ijgf^ 


-,*^ A tHMiM 'HTHTH e t MB5TH 'Q 

0 a|?}-v9H.^#(f^? . p 

-^, ; •^h’ m*ifa hh, hr ^ nrg§^ C5^ i h^®* ^mw |RTOi hi Hmm 

H?C5 H5 H? 0>®MH HU 4H?, ^ C5® STSIMH^g ^ 

®pR 5^H 3IHJM • 'i l l^fil^ HHJIH ^ TO I ^ 0>5W<1 2lb<J®I Mpt M t^HM^ HTI^FH 

jjjetg^ 3 HMMH Tpf®Hl*R TO I Hoo8 HtMH H® f®MHH ®T?T3 HHPHHM HMl^s 
5p|fsi^5 ®Hf%I M’t'OMTC® ®RMI 4I*lHJ^l HCB i 

o ant-OO. %5HS1M tPIT®H C5M H^H CH*I Mf 5 ! «il*hnl34 HIM MR? 

153* ■ MH wm TO *tm ^5ITO5 HltM HI HltMH R«J«« **&* 

l HI? ®IMIH f HfHHltl I H$H OHCHH HW? <3 ^IH1«IM HTM ^HlH 

Era ^IHS HIM MTOTO5 HI? ®lf&M HIM I HRjfHM ^HI®H MHHIHHIMH TO ^IHI?SH 
10 « TO H5M HIH TO 4C5 H^HIM HI^HI , 5lf5M HIM I 4^HI H$H 

CHH *piMI CHCHH (TO MpT TOIHRM I 
O «IS-o8 . HtHM’t HM^TOt HTC^ ^f^Fl ’HIMlRIt HHR I 

m : Hfrot hmto himh i$m hiihh « ?^p# i ^-ihsm? hm hItomh 

WlIHJ H^I <3?HH ^HHI?H SJMfSIM 4H^ MMH C^ ®I1HTOH^5 ^ ®!H H^ 
HMI^IHTO I MHH 4TOI H3IH^I H1H HRflMt HH CHHH ^RMIH CHM MfeH 
^ HIM 3 l 3)H® I M ®HHHI®H1M ai®ltH® HRM HIM I CTH1M HHIH3?I Mfil HIM 
HI®1H 'SH^ HIM I 4^ Hlt^ HF5IH ^3TOTW HfHt TO ^HT® H^IH 4H?. CHHRTO 

^ HITO nm TO l TO1H HfH MIM 4TO1H HHHH^ H1HHIH1 Hn?I HH 

I 1 4H»s HSHI HI HH ®ITO CHTO TO H1H, HRH ®HHRH HJR® HH 4 H« s HJW 

flTOl'^ TO HTOH HfHH® H5 l ^SW?t H1?HTOH H*fc *&-'*&* 

jrc, to m H1?5TOH ^IHHIHI ?TO TO I ' S H]HTH Wl« CHM CH ®lfTOR 

4H't TO <3 H#I ®HH TO TO TO HRpKR fHHHf TO M® >i3H'v2n^FI 

WH TO M® I 

0 «R}-'S«. HnpjHMH TOH ft f%? HI?^HH RilSlMH ®HIH 'a(l(.«ilt>*II <?H*H I ^ ^ 

tm : CH^HHlf®, HTOMHR1H «BI, %&&&, ^IHITOm, ^H MHITO H ^, #MHI 
«J5fe fsiM HlfjHH H&IH I 4HMI CHM HT®IM HRTO ®ft-«i4(^5, H#l «ft- 

Ipfe®. 4 | 4 h HHI^ I ^ S, fint, troiytHf&M HIM I 

1HH3MH >5HI CHT6H Hlf®H HSIMI MfHt tHH3H H?HM TO I HTOMHRIH C‘1IHI'3H^I 
IhJ X'SHIH mfm hhhhIhtoh ^h h^m h® hmm HM I 1 ®TW <3 

fc»nfRI*lMH HW®«1 HIHHJH HI TO CHTTO ^StHSTgfe HMHIM fHTOH TOM TO I 

■k : ON fcsfa ^TR RRCRR CRR % 1^ ^ ^ ^ 1 

# OT HH*TOH TO CT^ iHf^ l TO WTH H®HT® 

VHIM i 


^OO <3 *rn? 

O SW-O^. $*fTGJ ft'&lM WClCHl 

: fttfW ^F 53 T (RC^RI K*T OTs ZR | v£f (RGT? 5t? ^I1^C>1<J 
^f^Gi fe^r *nfti ?m ^\t<& ^s ^[<^r <>w ^s ^i$kic*t ^fR^tes 

i ifjuft ^Sm S^trai viUic^ri *raift i 

O «2f*J-Ob'. CFC ft 4T>T ft «PlOS? <jj^$jV& ^8? CFC ^ ^fGTTSR C^? 

: ftsR (CH 4 ) <3 ^R (QHJ-43 QpmQPm ^ OHraiQHWI ^Pfti 

^1 3TO*W CFC l CFC-43 <#tftR5 ^ ^TTt 4 %^’ l CFC-43 TOG ft?R -u , 
ft?R-12 ftWSTCT i 

: CFC C3 5 >lNHj FTC*! vstfC® 3 ! <£<11 "^JITI ftfin R^lil < INiC < 1 
m\ 0SjftSrlC<5iJ, «JRB1 *sHJ <J4$M <£dl ^ I ^TS! r : 

ifjWlW 'Q GPR frsf? ^RsSH^CT ’<J^n6 I 

w b i ^ ^mi sfnn^ftst : cfc ^fwri >wa>w ft* ^ ^ ^ 

^rspi'oc^ <&SrR W3 5 *«$*? ^ I WT #wfl^5? 'SRJ ^IWSMgJTC- • 

?f*|[ ^1 'aif'sGtoft ?rf*J C*tfc^ l ^(GR FR C3T*t 

*|fS 3$ I tfi^I C0 2 -^ CFQQ 'Sjftsp Wl^f *0 ^WR ^C®1 ^St^RT^n C3Ci 
i ^s '6W J iRj^ff lt ^\ ^ ^ i ojpr 'srgf^qi pf$j ^ ^ 

*tv5l3 CFC-^ra 4j4AM ^1 2IGJF5R I 

o 'Snst-o^. ^mn i 

S<3^ : 'N^plIW « <1^5JC4 GJ ^ItJ V\(rt <MI ZR v5R ^bsjMtjGF 

^ v£Rsf& <c®1 l GHH- ^IChC-t '$T^I>IWW 'Sj^pflsa ^(& ^^04 Wt ^1 
I ^T5 ^RJHJ GCT W54I3ira ‘'IT'ftj ^>I!M W^ 5 8 15 

^1 I 

^ ^ ^cB ^T^rsra I ftF 

<3 ^ ^ s R c twit ^?n : 

C»IW, ^ CWT'Q yfah *W5R3 ^ 

^fc? I TO ^t^TSlTO <WFJ ^ 33 I 

*t. ^ ^I^>»i ^N ^^q|<?I<i i ^5f5 Rl^j ^R3 t T^ 

Wpt 33 I ^ tjlW ft^f ^833 ^rC 9 !? ' 5 I 3 5 $ 3 J 3CB, ^ 115 ^ 13 ^ 3 ^ t 

n. 5TTW CTOH? ORKg^tl wra ^!W «s.« f®® 

CWt i£R 5 $ «R^R | ^ > 5 ^ra , ^I%I ®^ 3 ?J OTsP 'Q OT ~*P^ 

J»i<fiG<j\ar 55 i (?l C’fPIl'J ^T^PT ■‘jc.^a IWW 5IC^ '6M '51 < 1^l>iil 'S’R c*)Pl ^ '‘‘ i ‘" 
^CI C'tW '31'1^WI 55, Wl ^ 5C5 i 

0 33-80. C5lt>55R f^'SrM 5T| ^5 ^C5? 

«^5 : OTB55tPra tfSR C3^m, 5t 35^ « 51^5 fiepW 3^T5 f^P 
3155W W « TO35 5^ 5t 5J55J5 ^ C5TB55H 51^5 55 I f^3 ^ ' 2 ^ iT '‘ 
5*55 5OT C5 55K?rt C5T5T C55 '^5 5IC5S ^51 ^55 5T5ST9C5I5 ^551 ^Tsjg 
’®1^-'5f55t®, 55^5 VWI«|fll'5'S 'Q 5imi5 ^- 5 =rant® « CT5 35(1^ 3® f® C^ 3 


/\ 3w>l5^T f^TiiPT ■3=5*553 fi^W 'S 5,oi 

^35 I W1 ?np«*l ^fw 5OT I ^315 3WIOT5 5??5t CW5 C5f s l5'ol3 CTf555R^ 

gfdfS I 5sC*t 3W5 C3C5S 55OTI C5I5T 5153Q*! Wfl ^T5®55 3%5C*15 ^SRI 35* 
3fljjf?|5> ■Sf'di’l I 35J^t C5T555TC55 $*6 ’*1 , f'3 3fsW*1W 'jfi'o 5“W I 

O 33-8 i. 5M1 C5 5J5T33 (R3t 5T5 3t?l t%? *TCI^C3 5^5 ^5 R I 
$35 : 55.13W3 C5*ld C55d •TW, 355 t53M 5T5fQ to C^Ilto55#5 C5 Tfq 

■sfi, 50JC5 ^555* 5*5 55 5551% 51 *553 ^5«, 1 '5151% 35"55 fed *J<)C^<J 5I55R5 
^%n5 1 353 35*fi> 55*5%5 ^ 33C*15 515? 515133 I 35i555 5J155C3 ^t«5R 3C35 
5C®1 OT31 515 5S*1 31^5|W5 315*135^1, ^5531 ? ! $5fe? ^I^fes 515 *315133’ I 

O 33-8^. 5TC35 555 %\8IC5 C5155 515? 31W3 3IWIMI '55R I 

$35 ; T5j%E53 C5^C5*I5 fe|5i'CT5 515TC5 35 ^5i 5ld 3TC5 5 1 t3C5>«ll5 51 dl5 C5*155*55 
fers?C55 5 s C*lS%i3^fe5 513C^^f5i 315 I 5^#% $fSW3 C^35 3? ^5i *3? C5155 
tlI5 I 553 <3^355C3 3? ^%5 515 C5i*l 3115* 351 %55H?1 31C5* 55 I 5W 553 <3 
||^(3 ijqfes $3HiH C5f*t 3felOT ?®l? 55 35^ ^1^51C3 55 55 1 3S5 31*1131% 

<jgs \3 315*5 5*15 ^fl 35 3% 35 535*1515 I %%3 53C5 ^3 355 5*15 35SC5%5 
^C35 *51 1 5 55 35*35 3%i5 55, 5 5lfe 5*15 31CT 3%B5 I 5?5#% Steel* 35^^ 
(355 5^5*15 3351 555 3151535 StetW* 553 C55 ^P5t 55 I 

0 33-8*0. 3%% ^3155 Ozone ^5 %51C5 ftfe 55? 3 ? ^5 31^C55 % ^35315 
5J1C3? ?3lfe Ozone ^5 *fi?331« 5WC5R? 

16^55 : ’jfet 3135 s 35tos to 55fTc^ 51^5131*15 tog $5 1 35? 35 s 513 WrH* 3!5 (Ozone 
sphere) 31CT 3too I *315113 (O3) 3%133 (Oj) 3135 s CTlffe 331lfe CSlto *3 felfe 
«# 51alH5? 5*3 I 5Tg3«?I5 S3%51C3 *3C«tlW5 *i? '31553? 31Bfl3$5 *515 C51315 I 

I *3?fe 'SHl* HC *o 31^155 *iSFTT *J5? 3#5 S 5 35*d S31313 51515, 51 #513*0^ 5% 3113 
3tos | 3? 5%5 S 13153 5515 '3113115 s 31^153 *^3J fel33 5113 3? *3t®13®5 I 

5I|prQC*l 3R3 toto 3felt3 5fe '51?-'sfe?$, *^fe 3Wl*35d?*i>, (JPlwl(tflt3l ^fe 
(CFC) ?*BTl fe 'SIlf515I5 55*1 *315113$5 353% *fl?135 3^3 515 31^15 I 

O 41*1-88. Cd*H35 to 5 3%15 '3T131 35 s !? (5l35 ^31*15 5ijr35m 33?. C%*t3 151$ 
5NJ515 31M5rm 3fe3 % 35? 15=1? 

^33 ; C$3155 to 3%13 51131 ($135 5?3t*15 5H*a51Sl (7^33 151$ 5TQ515 '5W351® 
' s H 335 15% CBfH5 13131 515 I 3135 Doppler effect-35 5131 3 5J%3F5 51? 3115 s 1 
^BSl^ C®rR3 ?53*lt5 3135 3 f51*13 5I%3F§t 55 *S||fel5 5*153 I C$3135 to 3%15 
(®3 <3 C3F515 51515*15 '51C3%5* 153 5S15 31® 3135 5 S *31?5 S 315, '515 C$33 

513515 355 C31®15 31135 3135 $3?15 ^1113%5 S 153 5% 315. W! 33 55*31155 
•^3131® 3115* 5i%3 5113515 5515 151® 3115 s I 

5^J35-8(£. 5131 35155 51®PT 3555%t5 ®3J ■ J f%5 s 5 15*3? 

£&*: 513 1 | % 1 5*5» Wt^3rt5 35S33lto f3«% 3J15, '5T3?3T 3lf$5 5 3131 1 5151, 
%®^153F5<1 %% C%51, ' s J5$lfe $35553. %5 fe® 353 3f% 1315 s 3^5 3f55H3 5*%! 
?^ ~feir ?®, 3*fe 513155?®, 313555 *51?-'5S1?®, 3t?c3SlteH3H5® tog ^5® 31P1, 
^ ^jgf^ UR 551 31^1® tote3? %13 511*5 . 1 ®1? B153 *R155 5T®13 *R55rfe 

l 


fafaiPT faeaM >6 


vSJW^'^T fafePT ' 5 TT*tfg c t fa'SSR 'Q «2fgf^ ^oO 



O *£fc}-8'b. ^3^ C^5? 5W <J1$WM WPR ^HUl ^F*l *!t C^f*t? 

: >i 1 ^c^ 1 ch<i ^ ocdr^ ^3$ ^tg W c^t ^TC33 fa^ 5 ?tTC3$ i ^ C f 

§m gig *n#Sf gig wm to® sri sira c*cn 

«ig <*nc«* i C5C5 *if$c$pit*R c^c^rsi "Pi^f ^p*i *m i 

O SfiSM*^. <3C3fH fa fa ^PTOT ^TTT^t? 

C^ 'btf ^T^ 5 ! 'G’flTJ ^p^T?J 15^ 3<3t«P 3R ^ I ^ 

v a(fvoc < T$^t C*!^^ <$M C*R ^R\ *!*?£<£ <K<3 I 

O £fcj-8br. fa v£R^ lijfl? fa ^TOT ^TTC’t? 

5<34 : <rg$M^i <3 qs?h <sw< < 3*tc?i 3,00 *if$«i faj® x&nw ^thr^r ^t°i 1 ^ 
faR^j k<(s\< d!®^ Wf sffiPP 1 ^ c^si^ \s<^ ^ 1 ^c«i ^fv^h ^?R- 

srr ^5 wsfi ’strjw^ ^nc^ 1 


0 £&-<m>. *tfacg*r gg*t ^us fa cwmi grg, *nfa <3 *nfi> *i<H*i^fa? 

$^3 : < | >1Rpi<E , 0® Ifa^ ^ ftsffe* ^T^cf otfa^t-R fiffafa^ 5 fof*ft§J3 (71 C^IHI 
xjqcf ^ 1 wfft *tfa3t*R i’lhh^ (71 C^KRt 

jpi-ffi vn>c?i ^ ^5i Kwra "#53 ^Wt 3$, ^ ^ I *tfa3*t 

Tjgcf 2f*fR^ TO SRsfa l W : 

^ ^ ^ ggg o. *nfr> ^°r ^s.’w ^p*f i 

^rg g^R : ♦KJwtt’Bi wi c $ tri 

v£f^s viRPTfi^ ^iuct^ fat^ '^nfSrvs ^?i i sfiKTra 4 ^Tg ^ ^n i 

c*m y ^ifas ^tipr, o. #t^i*w, <3 ^iww 8. gfa^, 

(2*. C5®rfe?I ^Jlft l 


O -SW-8^. vilPTH fa vi^? 

^33 : Pna^H^ (7H7P Sjfafars ijfa® ’tTPT 4l^l'CT ^(71 *F2?t$ I ^ ^fas 

WQ '^(STC^ •fR ^f^5, aiW^R ^ ’fife 

*JT*fR7J djplcvi? <p ffa c f® ^(7J ^1^5 I vfj^ ^[fas fa“F$ vfjfag ^C«1 i 

: ^s&sf ^ ^1 ^15 <JJM ^ittk'i *n ^ ^flfe® ^fPT •g i *ri 

(TRTT fef PigRR <3 <1# faFT*f(R f^ ^6 r I ^ 1^1 ^ '5 t 1^5 ^TKTR ^ 'Q 

■sitgcgg ^iC'Sji^ $HJ <3CD i 



’if^m 

Environment 


o«w-«i. ’tf?mf^? 

5<ja : 'iiinlt'td 5R <> tTC M t 'JII R»^> 'ST Ptc<j^. 'sitstTW? *| 15 c«H i 'aWloM <=11 ^15, <3 

■j^ICHi) v llfl<)'sc»i<i ^TTC^C 1 *!* (.<PlWI viT<p(TJ Sjt^R (Life) ^t SI?*1TC*1 CT ' 5 R^ 

%!^SJFT 'Sic^ ■‘ifiiwt l fi(*)HS Ij‘«lc»1 'em ^RIT ’TRI I (7I>R - 3T5 'lfe 5 T* t 

«#? < 11 ?^ I #3 ' 3 ^v 5 TTWJ 'ai'Sj'at »t€l? I <3 ^ iRI ?W?F^ 

'$T?I <TCv? I «R? ^T ^’tTRB ^5 TTlf&, *#'0^1^ 

S«flHIWiJ ^T t6*IWH >Q I 

O *lf^PTT , RT '5RPTT 5 U W® fa csfalfl? 

^ ^ Brrftn ®wi wot *ro? ’tfac^t i 

s^iwh^c^ 'snynfaip sh i 4CR? c^n?n 4*pfi> ^ ^ 

'lfa^^'S|T^<#^TmB i C^tCRt < lfa^C*I OT 'Sl^flC'S fa^ ^’ITRH 
OT *lfaW ^ '#PTC«t<J «l<J>iW) I 


*tlfa ^*f : *nft *j? c i siiffa^ ^ran e i ^1 fa^j wr ’fife 

I «*WS5TT!?3? ^I5R (TSnTTt ’fe^T, ^ '511^ « «HJWJ 'SRT I 

*nfR^i e RfTO c fr^ : 

y ^tfsn<i wi, f*w?i '5tR#n, o. ?prnfe ’H, 8. fffew, smi^w « 'siRiHf r^wiSI 
05*1, <?. Gf^0 'Sljrasfrs 0«Wt.'i»'Sl, to. C««1, e \. ^f’1'5 <flb| 0 C*IPf®T, br. <*lpt\S»1»[b, I 

•snf& ^pw : ’ifa^t*ra fasg S’nwi^ ’ifaaw ^«i 5(H4 >i 3) fasg ^ife 

Tfsfe ’iWr ^T*n ^ ^rfe ct ^fa ^^fas ^i, 'siw ^ i 

0ncj#fe 'si^’frs, ^faiTs, ^iith aif^^ ^ ?u i ^a^rsi 

'Jffesj TTRTRfe 5 ’f t tl < ^, , #fe, afes ?sjfe ■snfes ^5 | 

"T*? ^*1 : i *ptf : 5c ? n *R?ra 'snft^j c<pMR c i, *n ’ifa?rc*Ri frsfe 'sr^w fal's 
>5?? ’ffa^t^s ygofC<f <>MlC>l5l 'sq’tCTI^t ^ CSR?f I wl?t<M 

^ti^wsi, ^pOTstprra *pt t'snft *tr ^ ^ ^ i 
O SRf-48. SJTffe 1 ’feTfRf 0a? '5 I PTt, , ^It fet w I 

^3? ; vid'Stc^^ fa^g ^FT5T?5tjra ^1% %n> 5 W 5 fIT I Wfs’UT W1 fiflffa^ 5 

afe?»f ?na <>« i c? ^fasr? ^®5 1 arffe^ af?c?c*f? ^car- ar^arai, 

^ 0 aift i 'gRRit.an ^ fafe 0ai^2f5R a^ts ?na<p«iM i 

W^PTt,aiT sf^T? 




£ 

s tR’II c l!^ <3^ 


It 

T 


~i 

a. afe 0 a? 


ai^amt? 0a? spsr : ?ia^ 0 ^la^Maa M? «a?i 'giaiPi 

Slfafl ct S K RI? 'SrRJ a^R, ?s?CS 5? ?s& 1 ' 5 TI? ifl? <SRJ «il«^M ?lia<f>«IM ?R Soil's 
?Rn ?C5? 1 ^5 farc? caai cats, a^ 80 ?sra ’jfeta a#%sr?3 a®?i? at? 80 
’f'sisa ?affa »a??f ?Rn W5 1 



A 

>8 aftroroW fifoOT ffrsam a ajgfe -^prs?Ri ’a *^' 3 1 

top «*w JW : wnv® fa fa <m ^3?ira ®r *m 

’^irsrm ^pmc*F?r ^ftt sjc?n^%5f ^ ^pro^ <* iw i ^ *nws 

^TC-n ^5^5 -qp^IRrT 'G t 5 ^ ^TsT^T?! ^Hlfa ^ TORR TOPS 

to toot i top? *nw Riprsw ftwrrora *& ^ ^ 

\^^5- ^ ftt i*K\ TTOR 

®HTOWJt^Ril ^SS? 5 *" 1 ^HteStaKSICW- 

TOfa a*R af3R : Rflf3 WW W *V* i ^jLj ^5^! 

Rffo ®TO5? lywp «*B I m»K« BfaFglfa t V &^\ ^ ^ 
^ crow <#r f* ^ i f%m ^ ^gf^f. 

®Ria <11% wfat TOgw i toi yw Rig »nfa ^rm « 

W5 ^ i ^ ^r< ^asuiftsn^BR 

*R|< RlfTOR 5 tfft® TO 5WW «(finl»l'olW I 
TOR ^ICTWl «CT 4ft (RW RTC, WW?M j% ?m 1 

kto 1 4 cm* r^ c*rc® ^ 'shtoctr wt? Rifa >k>®h *^gr*r< ^ 

i ®M«. B=mt>m 3»* , *W WWW ^#1 «K-*«Ri»« ^^s^fros^i 

Rjaf5R$cgRTORW l . Krira I TOFfr 

^3 ; van^ ioi? #TORRWR ®HJ TSTOIR ’tfiPi'S < # 5 H C 1 to|4h ' 

jss WOT TO& ®$-TORI$0SR *lfaW fa fa 'airlTOwHTO 5^ ____ J | 7 . 

IUm*.*"-*-. : . 

5. 'SJT^C^l ^ff*R 2ff3Fin : ^--sWfPR *"* 

TOpaw <^p§ (7R i top ot*h m, 2115 _ r , .— . 

OTfewSCT'nOTi 

t. <JC5 : m’lWH ^R ^ ^ 2roTrsi ^w^- -itasf^f- 

ww ^ ®ifa ^ fafe i faw , c ^Tir,wi 

ftomm tor, w mss® frfai <^- -^rTS^ ^ 

TOPI RTO SIR i,tfoo CR>lfi> fa TOl& 'Sft-'atfll^^ . 

e _r^TS -5IC3 


^53 

I 


SJT50R, ^PWWl, *rmi, T s ' 0 ' l * , ^"' ^ ift^fTC® I 

TO ft»H ’Rlt I ^PR CT W _ ctfafa* 

& ^-^ran^s arm : <fc w 1 

am to ^5ft-«mi$'5 ^ ctR*t ’toi i fijfSf^pi 

p®i%r ^pnSt itrbo cros *m 4 io °^?j af« 

rgsrocR aife ftf^RH wi»^n ^sx»t r*fc$& 

HRS VVo f*lf*t>ir5I-4 CTOT5 I 'SCS ^ ^ < 

>(c?ic5 1 <r® so rto , ^% sr’K’OI «tra ^o*t 


E Rf? A 


Jj(.«p-»1<|‘R ft1%>iPT RTRRW f^TOPT >3 ajgf^F S.OQ 


»)C'®, ^ V>t«l GR 5 ajPfC*Rl SrCi) 5IR 5 ! ofl^ §X5\51 (RC5 ^TO I 

>a5TO ^I’pnan ^wi3t 8oo ^r¥l^<>i ^^]cwc«h jr ^ %ie 
«K"t rRc® $C? TO I 

OfiRMtt). 'Sr-1*1?RTT Slffec's ^RRRI f^5TO ^TS mv p llTOC ,, R a*W 
liBT 5f5R f%? >? e Rt <w»i | 

: ?R«>si <lt $Ioi atm c?f*I ^H^irs TO RIC*P i ^sR«t inwi<f>^^R c t 
ajferra ^c® s^f^gR c^c® csni ><r?. cm*? toi 

•iItotos %5®i to i wi ^irom, m?, ^ a ssrrj wra cros ^t®^® «# 
^®?i a to ^ft*fps aBw i ftfli wwi TOi*n^ainnsCT'5ifa5 <#snef 
fefi ^J t $MPi ?®f??I >fRt TOI?R sgf^sjj SRI ^nnTOR 

fi*R TO s«?n ^531 TO* I oOC® ^npopR S5J^$1 TOI ^ITCR tfl^ ^URC®? ’ffell'f 

to t hcr 1 4®rc? wr’Ijt ^fea tow ®rami ^ tsjm i 

i *lfiTOC*R a*R ®BPTPU ^It 5?3TO af5R 

K*|fiMt*R a^R s’nftiJ afSR I ®T$ ■°1lf*H-5j TOmi ^ TOt ®)feTOR (7PR )^s 

4f5lf%J ^5| j^SUi'i’t : 

i. W<ll^ a«R few PtfiR to "1C® i 
^ < UC®? ®lfi»ilc‘R ®R®3IJ ^5C5 | 

®. WW ««?82Jl<3^fI l 
8. (RTW? ajwnof <|% TO i 
,, <t. SSMTOR a^R ft?ia i 1 TO TO $®Jlft I 

0aW-<2-H. *tlf^^ e t^? *lftc<C“( v nR^TO?^ i f®TOa}®R%3 i I i 

^a<j : mPifj TToifc® froiCT *ifropR ^Ff® to ijrr ^ i 

*1^, TORi^s TO, ffSTOI®, iIIH-Wi|f®a ajfl® ^ ^13 TOI I 

< ihic4 toi *rfr TOirafro *rj^ snc® i <$ ftro 5 ss^ 
%f^Pf <q SJI% ^{ORS ^ RjiR TO I TO TO ^1$®0M 1 5TO CTO TO TO“ TOJKC3R 
!, y ^1 1 *ffC« *llRc® TOR fsiTO <H Srfa® TOIRlTO to a #)§TOR5 TOTO TOW 
’HITO fel a ©<R# tflW TO I TO® *rf?HR!ro VI«lfi<> ®RTOJ froi TO I ftf®3 

*RPR SM^M (WC® afro 5 *IMI , ¥»lc^ C’HSlpRR TO° TOlft*) TO#H ' l #IC® ftQ® 

*&* i to® tototo ®ig®nRi^ to^ *#c® totor# #?fR ««w to? i to 
lw? a an^t? toj ^tocto an*#® v^itos r^si a 91?^? tou tot ^s*r 
fro 'M<<t-TO to(to tow 1 


0 2f!}- 4V. RIHSjR'I #RSt9C® fts >f® RTTO TOR? 

B(j ^‘J'Sr'ICTO a9? RI^RC'R afro ^fero I (RT5?9lf® CTO 5 1^5 TOWR 
'^ftR 9lfro TOR froi 0Ejf3rv5 ^fl R5ta 1 <5 >afTO RWTOTR 

^ TOR 3TOTO ^f®5HtR To 1 TOSpiTOR ^f®faa> TOTO ®lt - S5i a i ^® 
S^te §R3 ®t Rfe TOR I TO® SiRfSTOi TOW RW ^1^5 TO® 5 !^ RlfR® ®fTO 

croro frow 1 TOgTjrotroft ^feroi rrR'r^wr *ifrosn«t crw ®i 

TOWR, 3 TOtl^ at #5 TOIRTO dJpR TORRICTO R 1 %R CRH I 


IT 


^ — 

^a • c^rtti^i ctat, fww Wiw, cnujic. *ra ^ " 

^3fi mfidntoua «Pi i 4 ifcm ft% w ^ 

^tt$J3 iffi'M I 

SS'^SrSww^^m 

^flni m^pc® -ma \ 1 ^PP*^ rnifUrn ^’Rsra ^Qc* 

i** ™ i *» <3 w* «* t5 5X,S 

sK**)*!^**® 1 ** 1 

O aftf-a*. 9 flft Tiora fa fa? ^ T= ___ 

^ ^PT^a, 5tiJC55 5J5$J5^5 5$ 9 nf5c® ^ i 

yj 5# *11^5 fact I 

n. 5jfes mfeRa- 5H i #fa ma mv t i 

5. 551*15135 W» l 

®. wstfaRi 5^ S’lBjfe i 

■5. ’IlftC® C$l?15 '’TsfseSd I 

O afi’f-'!*. *j53tft 5503 5I5SR35 wn f^SIW "lift CWtmlTB? 

^ : 1 J 531 # 5503 ROSTS 79 ■ p lt%sn c t ^ C1T55 ^T mu : 

Jf'GlWI; „ 

?! (3#iR, ancaife^, 9 fBii55i5 *it5-5)R*no55 fen al^i-iu^'’’ 

n. MftaW; 


♦ff? A ’ak. < P J i*T J i fcf^X ^1 1*1 N-l fa'eaM a £J<jf^» ^os 

^l*i4l$M4 0Stl4lc*ll 5^, RPIdIm «1l$'s PH<MW<I 515515, S{.s?l®»KI(.«m *Pt, 'SINPi*? 
ipn^ni ^F^RPRrstRra 'srt^h, sibq « k Mi$«i *p? ^ch<j ^ ^155 i 

*p? fW 5W5«c* fippf ■sii'S'tsM 5o$i 5513 ^d i *pf ^nt«t 513055 5i5ft55 a ’■nUfa* 
55ff$ *1105; WI 4 ! a ^s**R 5J15>5 55; Jpmfe 5505 a 4R? 5)3515 50$t 
~p 55 i ^ 55^5% aras, ^ppiw, wfetJM C5t*ta ^5 <505 i *ct? «l^5t 
'bi^i 31 Ry < nfw.'^si m'jpia iwi RI5>fl 4 < i ii ) 'isM, csfisi o^ < ih'4|, iihPi^ Sc'G'stmI, 
*P5n?tHi a ^RR%^a % i ww *pf f»ppra i*p3OTa «mpR5 wi 
nRwgt'a v3B (Xus <fic?i i 

o afiJ-'W. '■pf ^Wn m ; pnastw?n t®r*pT i 

iS^a : ms^nwt *Pt WH 'HH^liiilc^ <?f5 '5lPt Wt ^1 ac*jc^— 


^'^TX^' ***** tX 



8<? ca1>l4*1 

^t5lf55> 3JfJ!55f 

do C$l55Sl 

o. 

'bo 05155*! 

8. 5lRfer55 3W155J 

<\o t®i>M*l 

(t. f^f5 

£ 1<? C®f>T<61 


O aW-'W. ^f*Pf ^Ptc® c^t^R? 

: ©#R mi?T atfefi^s >4^ 'sjra^tfe^ «*i<J*i>lR ^<^1 1 <iRc^»t 1w5 

iWRwi^t ^ S'tRi'i 2(f®?ICW<J 'SRJ ^ 'SflCT#5 i *m,1vj>w WiR 

Rijl^l i *IM>iWR^> < lft'^I? Rn*t^ 'StnPrHCT? ^C5 ^“l^lfDn v RFl? e tl oa* l 
555 1%1 515J5S ^llCilR<WH a 5SRI©?I 5I5f55s >5^ ^SfT^T^ ®f®t ^C5 mPlWW vUVfbl34>l 
^fc 9 ! C’N I C55IC5 *15 *15 SSRTTJPOM •5TM e tf55S *lHmT 5&IC5I5 5551 %T I ®5pfCT5 
4®5 TPi 5 <W5W '35 5 1l> 513J 53l‘ 1 H 5"*1^ ^51 5S5 55 I Q r l(55 ^ ^4*^ 5515515 
W55 aif%4[5 ®ilPlC5 51TO I 

0 «W-^. ®5*!'®5 fpft Rs? 

^5 : 1^*1 ^.|$*i 5w? 555lfS 5^955 5J55I5 5>C4H 55155^5 wl'swco 'ollot.Rpi^l-’i 

iVln!} 3 ilc®l l ^jf^t5 5155^^5 5^5 ^155WI ^Ri 4 515K5 51^4^*11*1 '5rt55t'35T5 
SH51^5 5W I 5HFWP1 CFC, COj, CH 4 a N 2 0 2fBfe 5IPT 5151 35 
^ ^9515 ^I51*t 5155QW5 5515 mUt* 5C5 ^ 51^55 ^51551311 ^i% 515 I <4 

^551311 ^R'Stfi'S 5515CT ^f®lfl vfcfa C5 5'©I4 5P$ 'Al^ I 

^ aife&^ af»I5 ^ f553F155 1 f5C5 551 ®cg5 5551 5551 ; 

*■ ^[t&5 Rj m5l<W5 JJT55 : $ai5 ^f%5 5IW 51W C55* 5W3t55 555 s *1*1 C'* 

^5* 555C5 I 315 5 s !?! 5^Qj5 *111^5 S<t>\S| C517? 51C5 I 31C3 5JJQJ5 ^555 H*t, ^*Tf%5 
^5*5, 5^(5 ®*lfCT5 OTt a *R5 *11151?$ ^5 51C5 I 5HNIW3 (7 tC*I 5 (Sf’WSPt 
9 P5*1C5 ^C5 51C5 I 315 W155?15S#55 315l#55 3 #f5' 9 ^[^C5 1 



faPiciPT Rv6qH 'Q 


^ 0 v •=m«ffa c t fa”H q -g^afa? 


*lfl» A 


ii. 9 


jRFsfai trftfti : ft35j$9 sif®t3Rini f^jcta 'm <?m ^tfco'® 9ift9 y| ^ c1 ^ r ‘ 

iim i tot 999 fft w?fe *c3 i 
X'S 5 ^ frpfaj C99i fcvm 1 ^ w ^9133 33935 *na 9103 ! 

■i «<* : i®(* *man ^ 9H309 f*ycta *mw cun 

#53913093 51«ll935 9f30393? 503 I 43 Wl 931939 ^ 503 *>109 1 

iv. 4f^^:ft35i^sift^^^<*^ 

^ 9=^33 mflftb-HJj g ^ *fl^ ^ ^ ^903 ^ 

$# 5 t aim i ws na jp! 9109 «a*n=n»w ^ ^ 

O sRt-'Wr. #15^ 3faftR11 03109 «tl*ilW'9 9 s 9‘lft fa? 

$ 3 * ; sjfafaRn anc«j Wihi fawont 

- 0393 9J|9 $90099 ^519 91$13, '*1(33 ^ 1 

_ <3jl9lft 913099 ST3J 991319J 05813530® 503 l c 1 ^- 

<p <5pj«n 9033 3ife ^iftsi ^ 1 

3 91319 3995$ ?i$t 93039 ipn ^ ^ 1 

^ ^5 913519 3590^1 ^Fiift ^ ^ ^ 1 

_ tsptcri 9f93&39 mw otrr 3193 * 30® 5C3 i 

#>099109 l 

_ 1 r _ r _ _., 

- 95105191 o wjf new*! ^ ^ ^ i *m *w *n^c® 

$*9359 i 

oifatf&s 33*9095 3lftC9 <?WRJ SRI 2f$S ?n ^ ^ 1 

093-5*.fafa9Tmft95t^95R^^? ~ -fiva 

$39 ; 99*9 ^-'sran^ (COi), o'ren cum *& (CFQ, fa«rc (ch 4 ), - 

^5 Um ^ ^ i8%> ^ ilr% ’ ^^ 1 ^' 5%<3WI 

^0% 19 ^fe I 

o«H-so.^(CFOW^^^ TO? ..rr . Jfa jacr* 

$33 • PwwPi < 31^1 Gflsn ^ (Chloro Roro Carbon) ■ ^ f '^^ ' -ft, 

*fm& 4m 1 V0U5 *ROTS VJWB « '=RIRJ^ wwc?mtOT»n^mi 
O <3^? ^swa ^m 6 ! ^ f^? ^ _ - ^*,4 

'™- ^ an ^ B S^# 

cm* I^SJR C«fW ajp <# Sltw CFC (Chloro Roro Carbon) ^ 

<3c^?h i 


, 


o «W- '3CWH «C?RI ’TOT3 TO 1 ^ 2T5R ” 1 $^? 

$33 : <JC'S?H 'diW^ ^|3t*t Wl38?^lt'i3 'ST'iJ «iI'SC < J'0tR 3P]1 ^RlPlf? 

*jf^ftu5 'iire^ I lira TR3 '^Si'lc® RwWfifsR OTS(t3IC3— 

J. fillRt'iC^ (.3IM £jf\»WI3 *») , >J'»I <Ki) <llt3 i£RySllPl , splC'i>3 'SK.'l'P Sl'SilFi ^C< I 
fiUftte? C5IC33 ?lfi, '^."M 4j|*1l3 iiR^ '3|»ljMj H|3I'4)<> 3jrf33 S^< *J0C3 I 
v5. '3il^ac < lt3lR 3ft[ 3l k ti*1*t)(.3‘ •*t , f'Wj'a! 3RC3 43^ 5lcsw 5C3 I 

8. Sloom *|R51 \i||<WW C^fB '553 431 ^ <3 ^ c tl f^l 3J3 *JIM I 

<?. IPTPR C3Rt 'O C 9 ll<Pl3l<Ptv»<l 'SnaF3 e t C3C5 3IC3 I 

i5>. ■sII'tI ^3 p tl i n^l3l *1$^ ?*I3M, 9^83 2(«fe *S53 ^J3 31E3 l 

O 3W- , H'S. C^WfJFB 3Pl[3 t^f3 ! 3 e nRf^5 <p|«tH 3133^3^3 <393 f% 2N>I3 9Uf ? 

$33 : C^’Stla-3 3f*|3 fe3I3 *K9 3I33C3C53 C3TC3IC53C33 (DNA)-3 9^3 9f33^3 
53 I 3RJ ^33° ^ Sf5I3 3<"t 93”13ra 31PP 1 3?99f^5 C33t C33 I 3^ 

VKsft 333 f3353Pf 1*R53 SRI ^3 I 9^13^13 31C33 9%W*f ^-C3 353H?T<3 9T^3 f*l«l 8 
jjqvfS 133S313 31 3W(335'»H3 9Wf3 3C3 91C3 I C®®f)53 fi(43W3 ^3rf^3p Sjfef3F313 
2133^ 3f3 3ft «I3, 3ft, ^31^351, ^R5t, & lB C*U> 3I<331, 313^13 13C3 

31 ^3 CSW '5(1931 3H9ft 35^39, 1^1 91$ 31031 ^sjlft GJ19 C33I ft^5 9113 I 

O 99-98. 'SllcMPl^ fa? 9tftU5 fa51C3 «il(,433» TJ39 9CB? 

$$3 : 9 I C^ 3 3 93# >!I?<M3r<( 3T53C319 I 9lt%5 <(3 313131 9R3IW 91C3 I 
9 lftt« 43 Tt»lf335 31311 0 . 0 } ftftsll3/ftfBl3 I 35T3 3TtTllt.Wt.-t ^Ic43t3>3 3^3 313H 
o.otf ftftsiT3/ft8l3 I 9lf33 3 ( 9 ( 3 ^r 5 3J35JC33 3T3C9 9lftc® 3(TP)l3t3R 3 (lft^I 

3® 49° 9lft3 'a(lt J lPi < P ^39 3tS I 

3lf&t3 CTbl ftC3C9 ^IIP(l335 9IC3 5 I 3^93 9lft3 3l31|fafa? vSCOPICTS 39319 9lft3 <S3 
9lfapl ^3 l 3nft93 313IC3 3R51C33 '5|fat'SH 9 9lft^3 ^C3 C°ik5 ^l(. J lRc<M C3lt93 
31Wft&3T 4W '3lC J lR35 '5f5F 3>C3 I 

(AS)9fe35+0 2 -.AS + 

^ ^ '31^4 39ft93 9lft3 3K3 ftt9 ?9t3 ^ 31P1 1 

O 4RJ-9®. '3TC J fi33 ^fa5 9lf3 913 < wi(.<n 31^533 fa C3T9 33? 

^s$3 : jjfao 9lft 913 ^3C3 31 >#C3 39pfeRI *^9 38^1 vsWPfa 31 3t?T<3 

933lfe 3J3t 33C33 C31C93 ^93<f C391 313 I 4C* 'ill(?(l3t39ft9 3C3 I 43 *K9 9I#39- 
91133 3T9'513 313lft 31 35|C°1I 35C33 319 C391 C33 I 
^•^5 « 91C33 '5ig999C9?3 43t ^9ff$3 333 C5l8 C5fB919 C391 C33 I 
®- ^5 91t3 919 C519 43tf^3 3 Cn 51 91 53 I 
8 - ’9%9 (3191 (jju 43tfav5ft3 <P'<T*(^L§)3 913 I 
- C9® 9gcn :$9 43° 3ft 31 30Rft 53 I 

° 39-^. <51 1 091335 <139 C31 33931 fa fa 3T3^t 0331 C3t® 91C3? 

^ : 9lftcs <51109^0353 ^39 0319 35313 Sf3I ftt93®3l ^0«Rc3I 039 3>0<I3>R> 313^1 
4! ^ 93M ftC3C53 l 0391 0905, ^9 ^ 0903$ 313*9 13033 ^03 410^033 %9f|fa 

^ ’’^50? | <5(39J 43S5JSH3 'J& f3053 <8030 <5110^35 91031 C9C5 I '3T5“ 

B T *>#$&-}£ 


*ob- • s ^ 5 ^ !^A 


TOl ww i|f5| gg*|ftw Aft<W *W l 'aiMtWA CTCfl ^WIAKA ^WTOt^ 
^Rp|fel?#f8T wai ftWW I 4W W ^ATAA AITA 5 ? 3JW JW ATW I 

iii. ^ : «jft% TBppnan ^ aaaw yyto *i*ram ^ caw 

^foAARICAA TTolfAA <#JAA At ^W I 4A WT AA1A3A «8W5W ATW I 

iv. cgfSrs «jf%faRiRi ^n^jNamsresc^ *ri^=t ^5cs 

*JFf^3 Aiftg aiw 4ft$ ^ ftww ^jc& ’i^w «sai ^jcfo 

®#51 ailAWeH^wlW JR ATW liTA^AATASW iflfe 5W ♦ll'W *8W AW ATW I 

O AA-'Wr. ft A^SA Afete RH CATW ^Hlonfl WttA ft 5 ? 

5^$ ; Shjj'S'a fijfeiaRn wtw -w^Ia Raacwt ftAAiA : 

- CAR? 51JPT ^SJOWRI «a*l AT$tA, ^5TWA fttfsH *AIW AW I 

- &;H tft ^TC3C?RJ ART Wf® CAtt <pAW 3W I WAA- 
A*. ^spMl RWA Alft qlfaw At ATAt I 

•a) rtjjtr AAA$^ m ATTWA pit A^i A1AW AW I 

«t. ^3 pn wb ariw ^wift aas ajaw, ajta ft*ftR v5W atw 1 

- 5M<1V AftftWA ATW OTTATR A^ft* < #A^ At*H AAW AW I 

- AATAAAl^AWlAAAAAllS’#^AjmCAmA^A^ 

AiftwAiw 1 

- ftsTRWAHni a®6i asa srtAtft ai3a a*aw aw 1 

_ « 'm'FF aw*a A iftw ’Af^ atia 

$?A3AA I 

AfAAftft AftftftW AA»TW AlftW WATA 5FT! SJ$3 ATAW AW I 

O 2fS-^. fa fa ATTA ft-IA^A Sf5TA ^fS ^W? 

Tfrgg • ^ ti*-**$5 (COz), WAWT OFTW1 AA*T (CFC), ftWA (CH 4 )- ' ,!i - 

VZ®5 85.%, GPTWT OFTWT A#T >8%, ftWA *%, ^ ^5 *% « ™ ^ 
^o% <PM I 

o Ait-Ao. fA<*wfA (CFC) ft 1 ? ^ ft ’Afe ^W? ^ j 

ts^t : foiprfA AOA (jflWI 3FTW1 A#T (Qiloro Floro Carbon) ! <m WaH'-A'* '' 

m#5 aa i <a gji 5 ! 'awn w *fc&i ^w vm \ W! 

(*kpt i <sc5 gi^g? g^ : AiMg « -stbiw wm <w»n gra i 

O ■OOSH ^C?R! ^lA't ^ t^? 

%m : cg&^iw-R, *m A#*R, >im?m, « *mrfa* ^ 

c^mw W sip *I0AOT CFC (Chloro Horo Carbon) Gfa AW ' 3 WAJ^H 

Sjw»)gsw 'SC^R^GR!^fe 5 n*H' ; AW I 


^ f^MP! ^n*ng*f fgwR <3 srsf^ a©s> 

q stt- <\\. <3WH ^SWA ’■KM W! #WTW5A 'O’RJ fa Sf5TA ? 

®WA ’TO!? gsRJt 6 ! w1<'S? , tc ! 5g ^i ’^f^ggggs ^Kiwotg gf*n ggpifit 
5PT 'SIWA I iS? ' 5 PW1 '^l<isp1(,'s fiwi'a* Sf®!A C'fgtATW — 

* v, aHfelWCAg Wffi sjfewig ^Ts! gsw AlW ^SHfteplwxi ^IWA SfSilf% f%g<3 AW I 
^ gjjfcfjt^ C51WA A!^, ^wg ^jnw <Wn 'Jstofu gigiAi^ gjifa? ^t&w i 
O, ssf^Wsft #1 giAPtgjW 5 ARIW >5?° ^ AW I 

8 . ^%M <> n^l^W s !WCAfBAW‘Wl^' 3 ' 5 ra e lT^AWA!W l 
$ WT*t <3 C*iwl»il<w.wi ^lapA®! W05 AIM I 

^ ai^ajfl%»flWAWA1Wl 

o Si*- 4 *©, cwfim Rl^AlwR'A *nw VHAWC^l 'Q*Wt^sf5W KV7 

; css ilg g #|g fegw wi ahawcaa wHtxitsriwg pna)-a ^ < #a^ 

50! gra ^ ^ sfotg gn *Rngra wtus «nw i a^’II^ca 1?*jwpn wg! wg i wr 

isitg-p ggg ( gg giff %?g <sai aa i aiwa a%w*i 4$-w gsgrtsTva ProfS 

fi<E«i | g A! ginfg^ iw A’AtA’W AW , A!W I W^ifel lAt^AW? ^ttAA* ajf^faEUA 
5SCT 5)9W$ Aft Aft «IA, Aft, ^4$!, 7*J#F5!, ^Wl, <&5 WtS Al^gi, oW^M 
Atyl WW5'5l| 1 1At^n ,, lft AJF’AA't, p AWAtOT^^WNWAtftW’IIW I 

o SR!- “38. ^TCAft 5 * ft 5 ? • p nftw 1^5!W 'SllcglH*A ^A*f gt5? 

®^g ; cnpiftgs .iRsfi) ’sff&<P!g!!A awa wt^i i >gft> Aiftw i pgm!Ai , ilAgiws%f3 Atw i 
*nftw 4A Awiftgs gwr o.oi ftftam/ft^ig i ^sw At^nwct «iTPlftwsg 715% gian 

0. 0(2- ftftsjTg/ftera 1 ?*r«$ Aiftg ^AftAsft^ aiaaiwa aww at ftw ^nc^ftw? «nft?pj 

At? kSfAx Alftg «iIC'tIh+ *jA fc l ACB I 

gi fffcji cgbl ficHW AITC^ftgs ATW i A^AA AlftA AMllR»lA'S Sc«hWA AWW AlftA AA 
Alft>pJ AA I HAftAA AIAIW AF51CTA ^iftgjSR 4 Alftpl ^W c4Tw 'aw. J lR(.A>A WlWA 
AIW lA&gi ^W '»IICApi<‘ '5^ A^W I 

(AS) Al^WS + Oj— > AS + 

>«ft ^ 3H0^(<f> gsi^CAA AlftA Atw ftwt §AW ^5ITW I 

o SJ»J-H«. 'SltWlftAS ijfgsA Alft AH A=AW! AI^WA fa WtA AA? 

^A : m^ftAs ^AS Alft AtA ^AW A! AfftA 'SHwftWA pA A&W ^5 At AW-O 

AAA'Ifos AR1 g?OTA CA1WA ® AA4 WAT ATA I | AW '=>ll(. J lft(, < p|PiA AW I 4A AW AT^WA- 

1. AIWA AIA^IA AFtlft AT ^IWT ASWA ATA WAT WA I 

^ AT® « AIWA v^AAAWAA 'SA°'PT^f®AATTA WlB CATS ATA WAT WA l 
5 - A1W «TM CATA >nA^^!A AWT At AA I 
8 - CAAT WA iiIA“ ft'SftA Aft^WkSFT ATA I 
®* WtB Afetl 5A vAAvAft AT A^Aft AA I 

0 «ftt- £ K9.35tTCAftAS'gAA WTAAW tA ft 1 AIA^I WAT WW AtW? 

^ : Alftw ^ T C^HCA A (jAA WTA AWTA ART ftWTASWT tWIACAJ WA JPC*j<^f D AJAlfl 
AApK ftwWA l WAT CAW, ^A ^ CAW A1A*A ^5 ftWA ^W «ilt4ftt«M $Af|fa 
^ ACp^ | (5|AAJ ^fS ftWA ^W^ «llc4HA> AT'SAT CAW l ' S T5 - 


f^fftiiPT ^TPTRPt ftwH 'Q ^ a 

— ^ — — — A 
®. c? c®ic?i to ®?ic?t to^^t? *nftc® TO5if?c®? era c#i tort (sitc#!® 

®T'T’#l®®tC? ®t ??i ®05 fra f?®g *TT% '$C 5 T? t5«PT ^I*R ®?C® TO I 
?. 410^1?® 'p'ffP <11% ?I?3[I ?T ®5T <1% fTO?, ^fC5??T?% *llf? ^5oi *1R ®30\5 ^pj l 
*t. Rp'Gic.^ >ii4ijc*o ?r 'spn c4ic*ii $*ra ’iifit^ 1 '^it j iPi < p '•j? < Mt's ?e? i 

?. om^im ?#? ftcro *nft? <h$ju ®fro ^riff®® S»!CT3 < 11 % ?j??m ?F 5 tc® ^ 

®. M'l^i'OCTT ?® "PCH (.HI lit *1? C-Mt> <3 ■*TT^tn ??P1? 'SH) 40®J® 41? ^T^IJJ ui*tl^>|?| i«i^s5| 

?($ tBP ?t ^Itvi to? ?r l <R5iJt ^rwr? PWw ■‘Min ?jm 45*1 1 
5. totot ®?o® to, to® 4??. ^f? c?c® ®jpn ^iPirai^ 

TO G ^l'5l|-| < p <31 ’fifes 5(1 TO? | 

osra-vr. *tftft?#? 

$-an : ■‘iftft? TOl ®1 X*i sifS^ i ®# IS 5 ? 5TC*1 (<joo-iooo •ii^oi’i) 4?^ ^oo. 

^o ft© croftro ®maira torj «rf9i»wn $«#ftw ®?^® Sftfro c%m 
<to??j ^3f<3 to^to frft® to ®c? 1 

O Sfi}-^br. •jRO^Wl *3 ?I^CTO 'Q'TO £Jtf%® G *lftftCH? Sf5I? ftr^T I 

153? : *iftft? tot 4®sr®r? *ifa?i<i Bri^ly c?Pt i 4? 'Stom^ic*! *iftro ?c5 <u 
4?l 4 TO? f?ft*} »iMl»llfiw» fen 15=1 CjM?$® S*,*!*} ?? ?t ^t'ij'3 ft?T5 I 
fftcvu *ft>®? •sfspr : *rfttro ?tfi>? %#5t ?$ ®o? $%r ws ?# ?ito to , 
TOJCTO 'StPlC's *#R? 'il^ln pft'O $.C°1 ®T Z'Sf'l ®I?TOJC?PIJ ?? ?C*1 ^Plfs^Fsi 
®Ht<? 4?s 'SO* xlfo nc3i < ?l{(SfWf < phO's ^1IC3 'll; ^lluc® ^Jl^cCfeil *lliJl 

TO, dlf5n 'aw *lPlFP ^ll^w f*RP^ *lPiI^ c'O'i <pen , 1'5lcn ww , iiw *tt "43° 
^51? SKTOf% i$ TO i ^PC 5 ! *1^*1 TORI TOT iBf&M 

^RtiTOW^^tT I 

TTpOTO OTO J^TO 2TTO : g0TORl§t flH^IC^W TOJ TO1TO 5 I RTO 
^QJjIC’St'i TOTRlt® (HCN) ' 5 TpCT3 C?Rt S)fecn»J ’TO^$T '<sfxo (ffl TO“ 

«ttorj wfemro i aBrom§t oro* ft’fo fom ^'nrooTW ^irptoi TO^ra, 

5pPfCT WTJI, WffSOI ?TO5U TO 1 # TOPPfr ^5ni i giftiMitvi $WtR 4I0RIRI 
c*nSmif#iTOr5 §tor strop tot 4 ftsreitfSS ^FrenrSt toi aftrot 
TO i aif^-P TOTTORJ 23fiTOl *rNI ®tIT3®i cmw 0 * 10*1 TO° *IOnn <wl<i?l*lF3> <ra *|H 1 -H i 

O ■SJ?f- < U». <dPT5 ^f§ # 'Q C^*T TO? 

5'qh : f*ig 'd*ii < p|fl •list's RI«») ?ro ^fro sijpt RiQ'5 siic<p 1 «p«i<pIh’*ihih froP, ^ - 
^ 5 # c«nc^ ototh arrest fror® 'G 'si^-^rgn^'s, TOTrsra^- 

TOTPra ^-TOTTt®, ^GjiC'SiH topj#5, pi^pt TOnt® stsI% nrm ft6p$ «nc? ^ 

TO51TO ra TOTO TjRis *PW c<Pt®i 1 ^ISit ^IllHd >110*4 ^l^c® |it5f® TOR T IJI>I A 
<#T5, -Ppp-P idf^5, 3 TPT#®Rrs 4#5 Sfafe 'dfTOS? ^fS TO TO?. *10? 1 
TOSWlt 4ft® S|f§ i TO® « TO»HR5TO f»10TOR 'SHTOT TOPW TOP' 3 

'll ^t*TT 5 TO® WH TO I 



■SJco'^il'-n RPiTOT ‘ 5 Tt*i WH ft'aaH 'G •£jyF^> 

q fUJ-bro. TOSTOR CTOR TO? 

04‘IC'Tl ^0# TO^I ^3® TOT Gds ®*R ^ ^Iwn TOT 

^ l TR?T ^ TOP 'TO®R ^f4i TO TO” ®R TO5 TOT TO I ®TO TO TORI TOT 'QTOI 
TO TO\ 4? T^IOr TO^ ^^T TO l TOPRl 5tTO^ ^T®I ®W*T CTO 5 'SIOTOT^S 
^j<3t TO ^l^blOTO ^TTOt TOTI ^ TSItR TjOiJ TO l 'ir»lc<t^ TO TOI5 ^ft TO l >1^(ipt 
or<fJc=i<1 <|(i|)l PCTO CTORl ^3*3 50?I ’3‘ICiT TO TOl sfl^i ^ITO < J?0 c f? 
TOi®^ 'QTORT il3l TO TO'! 51 ftlR *0*1 ®nTO i TOTO CTORI bC°1 TO froft® 2 |GmiI l 
'^I'PC'I Pt'inl's TO®1 TO 2 !^!*. & T-”T i 


4j*J-b->. TOI--^TOT#? 

: TOTO ^fTOT CTO 5 TO* ®OT ^TOfo TO® * 1 # ^1 TOTO TOJ G TOCTO OT 
TO 5 ! TORlfTO^ST (RPt TO, *510® TOt TO TOl-^jwpT I 


^cb TOJ-^srora 4 ®fi> ctoiIm ctot 4.0=11 : 



[tS^TO®] [alTO^OTOTO®] lf®fRr ^0?RT TO®] [JTO^IU TO®] 


O SW-V4.. 4IVTI0K01 TO# TO^fjR < ’tfTOT e t ®®? 4 ®WP1 # # Stt^t G iSfaf Wsll 
®TO : ®n*iIwc*R TO 4«T1®R ®ic^c®?rQ csrf*t 4511®! ®jO^ TO05 TO# TO I ^TO, < 1T#I 
^bJPT, ®TOTTO G ft0*1T> ^5 4 TO TOO? I TO# TO^ftit < # 5 Tl e t i'S.'bi 'TM 4®? I 
TO# TOT? fiWR fiJTO sfl? TO? (TITO, *t®pr, 51*1 |R|*1, ®^5, 0®*1>p, TOltt, 35TTOT G 
5**1T I 4?I®I af§3 TOt '5 tO s 5 I ?#, T#«f, TO, TOR, ®K®, TO^ft 4 TO 

(RTO® TOOTTTO I 

O SRJ-V®. 40J3PPT f®? 4? TO®?RT ftrfl I 

®3® : ®rp<30=1 ®*#® ^®TO TO 40TOTOT I 40?TPM £jl^#<P'»lc«i ?®i? TO, 

<S HTOI TO^<3 40TO*1 ®TO? I sn^ft® 4CTOC«R ®«?T %TO TOI0jRjft% ^t? e 1C® 
^3 , l ®31 TO I 45 ®m 40TO0TO CTO ?®f5 TO I TO^CTO ?®f? 40TOTO5 TOJ TOC? 
5 ICTOP5 ® 5I*l^fl®# f?Cra TOTO® QTOIQTOI ®T# I ffCTO <^3, ^#51*1®, *dftM G 
OSI+IJJilJifro® i|pc*i4 ?®f? 405PM TOTO® TO I 

03 W-b- 8 . ^ 0 ®!*##? 

^ : >IPCT? 'SMTOWIRI TO ^TO5 TOR TO? TOTO5 6#TI TO? I *f€?»T ft« 5?C®04 
v| ^TOt TO ifrCHiT ®15 c t TOO? I 5? C?*1 TfIJTO ^CRft® ^1 ®I^R 'STPTO *lfTO*W® 
ft®*!*! R ®05t *r©R 41®4 c 1? CTO? ®RfeR 4TO ®0?0? ®10® ^TO# ^1% 
*^®C*1? 3Tlfir® TOC? I Wdfto® *1#? ?p[0TO frorwl® 5#*? OTTO I 4? 

4 *®r^%TiT3 tsitc? i *^i% sn^ft® ctPpJ g *rtro*t ^tr’TO? ?t?jost *Rf&? ^R^o-ra 

^<P*#^TO®?TTO®$^C®P# I 4 *TT0^ sp#? ?^® c f^T® ®I<U>V|’5 WT? I 




fto>TOM ’TUfRl't R®'R « Stgf^ 


fto>MM toi^rm fTOssr? -o .srgf^ ■i.i's 



*lfi> A 

O MU-b'tf. '^M^.I'OTT <3 et»iTOn ®l(."? ?C*T? TO? ®MRH ®?® *3 fa fa? 

: sifafe? ® 5 ®tm, tom, ?rm?i?, tocjTO <3 <rff^ -e irc^> ®cto? fofec® Ric?t tomri? 

( 7 J 1 SRT?T TOPI ?*C? \5!R? TORY'S?! TOM I MWRM® 'So ?C® 80 W M® '3||<1R|'3?T<1 
TO?3{IR SiMTOUMCM I 

TOt??f®?T <3 S?M?R? toiR (t® 1 ?MT : (i) ?R? ®1M, (?) ?R? ®TM, (®) TOUMTOS. 
( 8 ) ?R? TOl 3 ®t 'Q ( (t ) Rlf^'RT® I 
OM3-trb. SMOG fa? 

$3? : SMOKE 3 FOG *Rt ^®? to® ?tM SMOG l SMOKE CTO?l 3 FOG M 
froi 1 'sir «t?t 'Q ®?tmi to ?? c wit 1 ftstif?® foc&ito? ^c*t framM fsptR 
tocm cto?t to to cirtmr *|ft ?c®r i ®m? ?c®^ smog mm® m#t® i to smog toto?i 

C^I^FR tom TORTItoJ TOPUt <7rafT CR5I ! 

O fiRf-VI. TOcTO? TOT? 

^g? : c®iC?t 1?®& ifWRM StMTO*} 3 ®TMMiajR 3 M? fa»? TOC? to? <RR? 3 «tt^t 
>5RI C?? TO??. #? M*3giC?? MCTO TOTO® ^prfa MC$ 'S& I TO?IM RTCTO TOTOCM? #3 
MM®R toTOCTO TOC?1M TOM l ^t??H TO? TO®® Sll?<rt I 

O aftt-Mr. Mtol?[*?T fa®t fa? 

§3? : £j5f^3 towMic® c«®c?? csro? &tst tor tot cfc mtpt ?j??r ®?t ?? i to 

*RM '3C8?R ?S? RC? ?JtMTO '?to ?TCM I TO OTI MMWH®CSI I^MIM CFC-? 
Ml??c6 MTTCS#RTM TOR CRtltos M?tf ?I??R ®TO 5? I TOMCMl^ ?!Mt ’ifTOPR# &5T : 
TO'fa, c? fag? ^itocM? ®RM1MI TOto MlTOMCM CFC M1TM TO5R TO ®IR$. Mto*tTO*i 
faTO? 5 !!?? I 

O SRMrS». SPM fa? TO®T M?C? To TOTO? 

^S? : *1?? I TOCM? ijf?TO <1TOICM C?M? RfTO?5? 5MRR; (7PR- ^TMT, «llc-^I<I» 21^% «(IIR 
'SflRTOP Suspended Perticulated Matter ?t SPM TOt l TJRSR TOTC? SPM->fl? 

8 'bo ftsjt/t%®to l^f&R I fa# 7T5 R<?R TO '3*3?tft *3? SRICTOT TOT ^oo to/ 
f^Sf^R 1 uRl <]'£^IH 5 T^|Rr >^'» *Rft I 

O £W-J»o. •il^cjjlt'wi RS f%? 

tS 3 ? : toStcsfpR sito ???n R? 1 R 33 toSnro i?f^ sj&to <3 sittots 

•JJHMjft'5 5? I 'Q filt% SR't i£R?, ®RFR 1? HI^dJICTO TOR ?R?TO tot ^IIC? 

^src? siffec® to5rc®t?R ’ttoro totot toi ?? i toSrcro ?rg <wr snto, ; 

(MR Sto (MR #?CTO 'iRl 'ItTOR (MR ^fRR MtfS TO ?RR tot TOTH? 
T5aj!R Ml^tJjICro 53F TOT I 

O 4W-5»i. MtoM TOR §M1TO f^? 

$3? : R3R? TOt5^ CTO $TOH MtoW? MttM X5R ^ ra etTPP > 

TOR SM1TO ?t Environmental Friendly Items TOT I 

O CMRHR TORRTOT ^f*R TOT TO CTO? 

®3? : (MRTMC? TORRMRT TOT TSfas TO l RR*t- 
R TORRTOR CIRt CTOFRR TOPT tjto TO I 


MIT? A 

a) TOtRRTOR TOR^3 'Q SRJlfR TO° ^MStR S?T totTR $5f? S?Ilf? I^TORT 
^IMTOI R TORI TO? 5 TO? CTO 1CB tot RfS ^ TOR 5'»?i'5 'jf?® TO MTR l 
»| ^R TO? ^MSTR 5<tJ %TO RRTOR TOIsN^ »# ?1 TOT RICR ®r=1P*fC?l 
CTOT TO l '3IR 'St«ir*IC?R Mil? TO? CTOFRR MR etl'Sl? SJT%T Rf% TO® 
®(IR i if? Mil? ?T?TO? <Mt1 MPJC?? 1>R> TO® MIC? I 
^ C^TRITO? MWT ^tofT TORR1HI ^TTO R?R CTOFRR ^f??T%T MM 

ijTO'R f*R5R TO® MIC? i 


*rfk<H ^sr 
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j. ^?1 (Pollution) : ?ITJ Mil? R Mlto R1RT 'SMRIR? TO^3R TO ?t? Mf?CTO*R 
Sjl^sto f??B TO ®*R. TO 5 'J? C T TO I >J?C*W TO! RTOt RTOT ai^fTO® 
Smfto? w< 3 ito*i (MR ajc?r^% Stoic?? 'MTORi'a ?5r® to? i 

ii. (Pollutant) : <R!CR ?? ?1 to? MT^® %TC? ?T MtoCM? ^5Rt MfTOCM? 

SM?# RTCR #? ?T ?$? Si? M>f®®? Sf»R CTO ®TR Ml?C?CM? 
ij??5 MtM l ^ C? ?? ?s||?, ®?M ?t ?Rt? TO^R SfjfTO® TO? Mtod S^f^a 
«fTR ?R TO MfTOM MT^M? ?t TOTR? '5FTT Rf®? RRM TO? RSR. ®M? «3R ^?® 
?CM i C?M?- CM®, >|R^, MTMRR ®T?-'5R(^®, ??3?-MC?rait® ^Tff® I 

ui. -JR5PR (Contaminate) : C? ?? MtoCM? TO»tf?® '5R?R S^f^S «??,% 
Higc?? ?toCQ? TO ?1 RTC?T ^#?R MRTCM MfTOCM f5 TOt, ®TC® ’ttoCM? 
M 52 FPR TO I TO® M? 3 R c l'Stfi® ijR® ® ?fes ! J ?®'3 TO I MfitlCM fl®tto TO^R 
Q 2 TO? Slf?® TO® R i f®? TO 5 # ?t? C®TC?T Sm? CTO® (C?M?-Ml??4? PiPTwR) 
Mf?C?CM 2tC?M ®C? ®M? ®T MRCTOM? TO^fS R^TFIM® fTOMC? Rtsfo® 5? TOl 
Ml?C?C»R Sif?B ?T Rlt?C?? Ml?MR ?M? #t? <3 RMR? WV ^f®®? TO® 

TO? TOR MiaiR C’fN? ®M? ltoc*R 'SRT atfS tfR TOI I 

iv. Sm? (Source) : STOt TOMT 'fTR? CTOS! I ?3?R CTO® f???f?® ®? TOMT CO, NO^ 
ij?R? S«?T l TOTffM CTO® to® TOP! fVCMC?? S«M i 

v. TO?® (Receptor) : ^?® TO TO3FI3 C? RTC?t Organism TO #®5f?R TO?® ?CM I 

C?M?- MR? ?CMT C1RHT TO Smog 'S? TO?®, ®R 6 1 ^ CTOM 'flMl TOC? aR“ MPT- 

SJTOCM 4JWT® ?©R l MR? TOICmT?® *jjf?® Mlf? MR TOC? ?? ?CM MT^? 

'toPlR? (AS) 4®$ TO?® I 

vi. TOTTO? (Sink) : C? ?? TO MR1CM ?#? M^3 R1C?1 ^?® 1§F?T-4®fa5RR TO to 
TOR, ®tR TO1TO? TO TO?® TOM l C?M?~ SO2 ®TO H 2 S0 4 ?RM«M? TO® ^?® I f- 
‘‘JC& C?CM TOP?? M? TpTTMTMC?? MIC? faOlRR CaS0 4 TOTTOTC? TO® TO®TOT MC(? I 
^TtMR? tsft HjSQ,- TO? TO®® TOTTO? TO TO?® I 
CaCOj + H2S0 4 -> CaS0 4 + H 2 0 + CO;, 

M^g TO^pr#R ?sR? ®1?-TO $!?«>? TOTTO? TO TO?® I 




siwaa’re fafa>iPT « srgf^ 


.«cawa^ 1^^ retam ® AV® 


ati? A 


O 33-b-tf . <3 swain ^ww aw? *ita $arere asafft « fe fa? 

§ga : afafarea a® ®ta, ata, atnaare, ®n 5 r®t a aifaatc®a ®cata RjTsc® wtcat »*i*iWni 
ca ®ragi aaspn asca ®tcas| ®tt<j^3?it aw i retataa® ®o sc® so a^caa a® 

^<^1^ WRTK ^C®1 I 

ssitaJil'Gat « swaip Harare cf&i W : (>) atp ®ta, (*) aip W 9 !, (®) ^HJSRR. 
(8) atp 'SI 1 JTOI a (<t) alftai® I 

O^tt-tr®. SMOG ft? 

Sga : SMOKE a FOG *W ^ fe*f I® are SMOG i SMOKE carat a FOG M 
pn*tt i ®na catat a pm faw ^a catatat i l*T5iif^® l«c$iIaaH p*t fasttaw pnata 
TfCT CW fea 4 caiaPtfa ^ 3C®1 1 ®aa 3C®$ SMOG "t*ifi> 3#f® i ^ SMOG ^1 
Caftan fans? a?aw ai^Caa ptfW aFtlfaa Wtlt 0PT**T CTO I 

O <Plt4 <JW? 

$gg : witret faffs isatasta swain 'Q ®taatana <3aa faoa ana facta aawa $fet a stift 
s^j cro ata* a'srercaa acai >wfi> ptwaf ac <5 ®cfc i ®aia wtwt ®re3wa #a 
*refSw arcca atcata aw I pRFR aja wfU StI^sM l 

O fiW-Wr. 0 s ® fa? 

$ga : a#r® Ilfgrawtc® c®®caa cwta iret atara ®rej cfc ana w asat to i 4 
pa 'OCSrR ®? VCa aim ^TO 5 ! aid I 4 ^PTTT TOtawasCB a^lH facSi CFC- a 
alaaCs PCBtlfTOia atP* CTfe ptf aja*ta TO1 TO I >*TOW$ TO 5 !! alaCaPlf) 0 s ® I 
’ariK (71 fast afacacta ®iaaNJ aretC$ ’ifacact CFC P 3 ! ^513 at ®ica$ *lfea"taift 
fastagtTO I 

O aw-b-ss. SPM ft? ®Ta*t PW TO aR ®®? 

$g? ; pa i aawa ijfa® 5JT$!Pt OTO ^’fFiR; (7PH- %fl, ant?^ sfsfc «tK^ 

Suspended Perticulated Matter at SPM aM i ui<pM SPM-^l? arat 

8^0 fett/l%iRas 1 a§H i fa^ 7r?t ’tep afi artpri at? •sp'rcarm atait ^oo fen/ 
R>$la® (vit»i< i tnaa a^atna faosa a^ifaa afea*t aaft i 

O fiRt-S»o. iRujItwH aaF fe? 

®ga : *(i?cBlc«rwa swh ^Ttt ap i atp ai^cSiwa sjfarata <3 anfe^ 
aa i §fet a fift% aaa ^ ■aacaa aa aittStc^a ajiat? apst«?t fea anta i 
iiotca spsfec® wi^cBiC'&wa ’ifaatwa ^staaiat a^t p i HflcSrcsR arg caca* atffe, aif5 
cacas ®fet catas ^1 <jcww 4ai #aca^ caw tpra ’iifB aca ai^pas fea at-aaia 

Wl 1 -(ftcljlosw '53F •<K.«1 I 

o fitst-<»i. afacaa atata ^aiaH fe? 

^ga : aigcaa ara^s caaa batata afacacaa atca a^^ ataxia atw, anw afaca^ 

atara batata at Environmental Friendly Items atTt I 

o stst-j»A. cgwtgca ^wtaatat ^taa ^at isf^as aa wa? 

$< 3 a : ^ttawca a s aa 5 ta , ttat tjiaa ^at $fb\s aa i anaa— 
a*, asaanaatata catat caataaaa ansta *jR^s ^ca i 



<art> a 


a. 


ii- 



^swiaatata 'stara^s g saiifa >aa^ SastFs. pi %ata ^3^ pitfa f5*pawi 
^taataa at asaca a^aas aaa caaaacBfeaaif5'9ataF5pt§«a^^ag^5' , ilca i 
aipw aaa ^<fstt3 gat %aca anaatata a# aat^fa^a aft at ^aaj wtcat 'Srataca 
cipat aa i <ac® 'Statacaa *# aca caataata are rerita snfta a# ^c® 
«ata i ^ ^a® alia aiap <paw arjaa refe ac® ana i 
cai^Mctia acaj Sreaa ^fepift ^a^iaatat ^aa ^aca caataaaa ®ifaaiftat aa 
ijacaa faaaa ac® atca i 
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pa (Pollution) : arg atfa at atl^c® wnat Satatcaa ^srafga ana ala atkaeia 
ajps^a* ©area aa ®aa >aw pa a^t i pcaa apca a*acat a«nat aff®c® ref®asa 
Satatcaa 'Sts^ afkaa caw acaistfla Satan?ta ataataaa a5c® atca i 
p^ (Pollutant) : wtw a? at a5at a#* faatca at alacacaa f%w afawcaa 
<sj#t® ^aasift wttH #a at ap ^aa ‘ftB’ ref®asa spsra ww ®tw alacacaa 
pa? aw i arfo ca a? ®a^t at atafta ®rap spsf®c® afettca Safp 
sttw ata wt afacaa atgcaa at aatwa atai ref®a aitaa aca arsta, ®aa >aw pas 
aw i caaa- w®, ata^, awaaa ®I5-A4ii5®, ast^t-awt^® st®1® i 
ui. »re» i aa» (Contaminate) : ca a? afacawa retotlaas ^ia atw at, fe g 
a t g c aa asaastcoa aw at wiwt g^Bata atarca •alacaw aa, ®tw afacawa 
^R 3 Raas gjsr i *£H 3 > >i»4.vii«r1a® pas at afepa^ aw i afacaw ^t®tfaas ®R^ta 
q 2 atpt «nw at i fe? ait 5 # afa wtcat ^t caw (caaa-afaa^a PtPioia) 
afeaw sfwt asca ®aa ®t afacacaa a^aaaas fawca facafa® aa <aa?. 
afeawa afa^ at p 5 a^at wilacaa afena aaa #a « awwa wa ref®asa ac® 
atca <aaa atatta c^flaia ®aa alacacaa gfai aifB pas aa i 
iv. tsaa (Source) : awt pwa cangt i aaata caw lawla® a? awt CO, NOz 

pwa ^aa 1 sswtffa caw fef® ana facawa §aa 1 

attps (Receptor) : pas atat ssnaFIS ca WtWT Organism at' #a®i^W •sttw aw 1 
caaa- atp awT catatat at Smog ^jarea 5 , ^taa *# cbtw ^tat ^ca >aa^ "9ta- 
sfHtPt al t a r ® aBta 1 aip ®n(7flHa> sjfes atla are ana ^fesjg p aw atp 
attc^wa (AS) 'aasIBitreas 1 

vi ^tata (Sink) : ca a? at atajca a^jaa a% wtwt p^ SFat-a(®1aRna atat IBw 
arw, gtw ssnaia at ataas aw 1 cnaa- SO 2 ^®at h 2 so 4 atjpwwa ^aasfB pas 1 f- 
’JD8 caw asnata aa ptatacaa atca fafeata CaS0 4 ssnastca a# ssrfeast ac® 1 
ptataa ®tt h 2 S0 4 - ^a «iw1B ’aitata at ataas 1 
CaCO, + H2S0 4 ^ CaS0 4 + H 2 0 + COj 
^ ^wt atp«fta asr£? ®tt-^«i^c®a ^ata at ataas 1 


V. 



RpmH f^'0*|H -6 $15% 



vii. 1* ,C,<M t)°nl<i *W ?t ^t^Ksi *1? *!f? 3 F?T (Path ways of pollutant) : >fl?Fft> ij?^$ ^ 
toMCR >i!? CTO* *|f?C?C*1? ?ICT ft®!? R15 ?>C? S51R5 5??5fT>? ERR or 

r? ''rt^apsn ?cr 1 <?pr- Rfroc*! rrpt? rtr *w i 



H g ++ -^j§^» cryv ?n*to -> <sft to -> ^ to -> m*p 


viii. C'MPiurli (Speciation) : v lf?C?(“l 4^? aflR to?, ^t3R, to?-?FS7] 

RstiR'a $r«fe ^TRif^«i <jmraf^s sr^r ?rc$ rr? ^ ?pn?f^ 
TO5IC5Ft #«1-1 fc*l? -iR SfoRa % 5? I ^5$ >5^ ijTOR ?P(ra fi<f «fgfri% 
(Chemical species) "RTS 5 TO! W 9 <pR i ???«! ^ «j??s $jsftf® isrj afs?]f% c?ir 
C# t f??to l (TOR- frTOR TJT^lf?, CH 3 Hg + , (CH 3 )j Hg '5RH TOfl? ctH (Mrs 
^ tf?? 5 ?*? f??to i topr <nf? ?®iP5 ^5 § 3 ; *j? ?i?nifH?‘ sr^r ?rpr ^ 
^ 3 ?ir 1 wtc? to? Sim ?rp? <#ro to? 5?? ^ ft r \st w sr,- 

TOC?? dITOfi* ^?T 5fRt filCTOR 5? 1 Rft <u{%5 ?lto? TO? ?JR? ii>f??R gpspTt 
^ TO to? ’TRW <31«fc CH 3 Hg + ?iTOf?F5 ^S TO? I 

ix. 5%?® 'NfaltsM (Dissolve Oxygen) : ^%J5R ^CR #?? ?*t>l?>l5l f^C?C? srajg 

1 5 %f® 'Bif^iceH SCR Rfe faiwiM fifsftfe I cqfi, Rf??® 5 ^ 

TO^R TO* I >3# to? OflC?? RRCT ?! f?S5R?5 <1?!$ ?R! RfR® ®5? ?C5 I oafB 
Rt*il ?[tH? ’O e tTO c T *lfat*R! ?! RRjfsfBR (Parameter) I §3? STO? TO?rf 

^11% (TO ?C #6 DO'S? TO 4-6 mg/of DO, ?! water body ^Tt^PT*^ aquatic 

#^RftfoK5 5rca i do-to to ?® ?r ?c? «nf?c® 5?? f?c 4 *f ?c? i 

x. TD50 (Toxic Dose-50) : CTO? 2j!CT? C? *lf?TO ?! dose filCTO ?RC? 50% fi|t% 

■^IWJ IhR^ <#qn R*fia* fifoR ^ 5 , '®lc<p Medium Toxic Dose 1 

xi. MLD (Minimum Lethal Dose) : fill% *IWJ ^WlRFRSlft af^lHI 

«SR C^KRI 5IW? CT ?! dose smR 55 Minimum Lethal 

Dose?! MLD ?PT I 

xiL PT (Persistence Time) : C? ?C?I <XI?sf5 ?! file?!? ?RI? *(? 

? 1 ?!? c l <lfe?C*t ^f? 95% ?foro ^I? 1 ? CT? 5r?!?s PT ?t Persistence Time ?W I 

xiii. ?13n <3 'ai^wlPt'a ?!ajt (Tolerance level and recomended level) : C^M 
?f 2 TO?R (Contaminant) < ’f!% « < W5 ■?!? fim ?RC 5 4 5*f5 

?I?^ 1 ? ?RH i 'llPC'S ■5?^ 7T55RR5 (Contaminant) C? "W? slRR 5 ! 

*11% %?C? C? ■?!)? ?R^R ?R! ?R ?t, 5TS52PRRR OT ?)|(Z|1C4 ■?!% ?!% WQ ^ 
TO! ?W i ^*N(<M ?qpnf¥5 TO! >31? TO!? f?C5 f?^5 sdiR 5 1 
mit? ■?!% •?!(?? ®^S? ?R3?! TJR (71?!^ <iR? iO?sf& ^ g t? ? •»!lf? ?J?5f? 

?>?! ??, ?!C® 7|!52P|IR>^ ^$1? '5p)cvrfw^> TO!? ?R^R ?R? i 




Syllabus — Food and Nutrition : Elements of food; carbohydrates; protein; fats and lipid; 
vitamins; types and sources of carbohydrates, proteins; nutritional value; menu of 
balanced diet; the pyramid of balanced diet; body mass index (BMI); fast food or junk 
food; preservation of food; various processes of storing food; use of chemicals for 
preservation of foods and its physiological effects. 

O «W-i. ?!?T ft? xlf«T? ? s !3r ft? 

$3? : (7PT? &R 15*!WR -m ? 5 ?W ^ <3 W ’•ife 5l#5 

?? c? 3 R «n?i ?w i 



*rp?j 'Q 
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< t!OTT??TO : C?C^? ^?<W? 'Q ?t*H, 1 ®1 < 1 ^IPR, *1% ^TI??, C 9 !^) 9 ll?c>hll, C?W 
sfe?l? ^F$! ^I?i, ?f5r3?H I5 miI*®iM fitialH ?R? '*lfl?W 5?, ??*l *3 ? s !tj?>? ?H?! ^>sJl(H i 

O f?f^ spm «!TC?T? ^■‘IRRomT t% 

®«? : ?mj ?wi?P?> ??? TRrct? »tf^5 1 >a ?wr«1??5 ?$©wtc?5$ ?rc?i? 

?®n ?? i ?hi ?mnr, ?iwj? c??? ?wrcifa? *!^r ?r?, otc^s* 

^?, ^5!’1»lfe Se.oft ?R? >3R\ C?Pt firt^CH? ?R? *ltt? 55 ?!C? (TO!? ?W1#W 

, 1 ,i ^?!WJ?^ 9 lRH?!?! 1 

,fn w? ^*im ^?ft> 

^ «Hf5? (Proteins) : ^ ^ ^ 9 IRR RCTC? (fillf^? CRC5? >3 ?R? I 

*1^9! (Carbohydrates) ( ’t^dl fil?R "lla* S i s 9 it>i*i < pl5l S^llhH i 
n ’ ^’!?!<(Fab):(^??!^^^!WTOl^W’t?!!^^^’n????ra?#3JTOfTO e !l 
1%&!f?? (Vitamins) : 5^? ? 5 H® >3I?° (W5 WKH f&W 9 tl 5 !? <R? 1 

*• ^ *m (Mineral Elements) : ?%r W« (TO? 3 miCW! Wl C?? I 

S - ^ (Water) * < 1lf? CTO? ^ « f?f^ ?TOt? TOR? RPR ?R? I 

5^ • *1 ?^?! ?! >3J?5 IRC?? to? 9 Rl4 i *!?%! 5PT! ?#!, iftCHjll®? 'S 

^'^toC?? TR^? C?lR I 



f 3 f 343 4 «njf^ 


*tf5 


1 


$3* : 53573 ®1*1 31 *1% 3333t7 431$ ^#313 «M13 414 l ^ 53741% *f315<fo 3753 
" H^ l ^sS l 3553 , '*t|i41C.WfJC<1 i (4C$l(33 3174 5317 75® 341 3FC3 I 'StPoIW *1^1 53c? 
gi $C4l5SH3i5 *t 7(3*5 3154; vtlCRJ 73&313 ®I®17 753 Jfl$5415SR 53573 4*H% 453 ! 

lil^J^t'O 451 'SJlfsra, foSlPw 4 3f3^ 333 3]^W *171441 453 I 

osw-4. 71531 ’r&ra 'Si'bK'sR 1 * 47 fa? 

: n^3ra ^sr»rc^ &k&f§fo 373 ifen 7 **j 4 75® 7153 3t i 453 *ifta 44 

qgt33 fail®; *131573 73 43? ‘PkBlPpf 531573 ^ 73 I 3153J *faai3 75F51 713553 

>1%® gi $c4 i 55H 43? ®rc5753 5#® 4 ®n(37 cs& 7fa $7*0 53 1 >33 453 53573 

\3BR 445® 7154, ’JIJI C355 313, *1% 753 *f P? >33? <pim‘4®I,7J7 713 I 

^3 : 753T *33! I ■34(t> 7114131$® 4F3 Rt?J 53 1 *!3^3t ’IIS'S ®13 *33 44 H<&I 31 

45H | 7)I4 I 3 I $® I 45317)14 1 31$® 33®! 73fa I 454 C3(f34 1 #3T'Q 331 3T3 I fa*far!i <j 
3^13^31 *|f3*1153S3 413153 737 *fa313 7(37® 353 5357 57177C317J 33 I 713353573 ^H3 
i^3j 3^ »j3fei| ®|f® «3 S ^K, 4T37 4g3J537 'Q^TPS 737 *fa31$ 57133 435® 7153 i 
g541$? (Glucose), ^455w (Fructose) 43? 7I17t45^ (Galactose) >3 (®*ifi> 733 *fan 
31 4C.) | 7) | 4|3 I $® I 4533 Jp4R5 35^3 4T3J54 5357 3(«4|R® 33 I 

O SRM. 4lC'(kl$5S»& 3T fa&Rl cd^lR'ohf '3k»iltHI 43*3 l 

tg^j : 415^17I$5S5 35*3 4fal, 7l$QSk>6H <3 4^5BR 33353 7f$® 44 5)413 ?5t3 ■fl|Jll<Jp4 
*0t< 1 415^55553 S)f® 30 41^33 3153 $ ^ 7I$55155R <3 44 30 SlfatfSR 3U4 | 
4l54l7l$CiJ)$54 f3t®^®l53 cr|*i(fa®M 431 313 I (3W ®1 ^1571531 3*31 35*1 1 - 


•T 


r - 

Tlcnfl ^B*ra 

Jl 






1 

▼STTT? 

^•ni f^f% 


1 ^ 


^-■sjnTfl >iw i ^i i #n n ^ g ’iMji*ui$« 


1 


1 




i 

X 

f 

v 

ipfa ^*07® ®*ra feft to 

1 v 

1 1 


f 


JY 


l 


A 


gft7F33*3 f^T'iPt 31»I14I f^T3 'O 5)^% 3.3 ■=! 


T 

fiTram (3-C) 
C^djTO (4_C) 
cnr^Tw 


(5-C) 
c^TW (6-C) 
oz*n* (7-C) 


Jrrt»m^n^s 

dJliPTTPPnn^s 


C 3 T*Jt*TTC 


tti sitopraR 


■31533 ® < 13 453 415 ^ 131^55553 <33 cd^lR®l’l : 

71533 S*t 3 1 ®% 3553 ®IC 3 l 3 l?^ 3 ^1413 I 331 -i. ^313 ^£133 3 . 33 -'g ! n 3 
i. 5 J 313 : i 33 t ftS, 3131313 liR* < 11135 ® 53 % 3 , 5333 — ’(c < i 1 l'S?, jf 52 l 5 i, ■^joiW'Sr 3 ®)lR I 
^ ^.^tT 3 ; 431 33 , ®I 3 HI 3 I 3 43 ? * 11 ^ 5 ® 403 %, 5333 —^, C 3 ^ 11 ®t, 

ait 54 TCSR ^®Tll 3 I 

4 - 33 1 %%® 415 ^ 1 31^55553 0^513 : 

rjvll — b. 35313 ) 14131 ^® (Monosaccharide) 

$,. ®lPl 01 M)l 4 l 3 l^® (Oligosaccharide) 

43 ? ®. *iPi 3 jl 3 >lsR® (Polysaccharide) 

y 


n. 




353 1 3)14 1 3 1 ^ 5 : 53 41 53 1 31^55^54 ^Rual'lRldd 4353 413 541531 333 
415^1^. 1 ^5 5 444 31431 313 31 534531$ 353PUT3331$® I 5333 — 21531^, 
c 5 )Si 4 , c^rc^rst, C 553 ji 4 $®nf 3 1 

4liU3H)14l3 l $® : 5333 4 l 54|j( l $55$54 ^l$WaMI$Pl3 4353 * C354 io ®0 
35313)1413 1 $® 40 *11431 313 ®15W354 4^15313)14131$® 3i?l I 5333— »JWri«?, 
35*5 14, 3)lf*P53l4 $®Jlf3 I 

*1 133) 1 4 1 31$® : 53 415%l$55654 41^ %S33 4353 4534S531 
40 *1P331 313 ®154 *tfri3JI4l3l$® 353 I 5333 — $n>, C3*p?114 $®)lR I 

1$^RI3 1 43®13 $*13 453 523^513 : 

f3®il33 ^3®13 ®‘ P R( t®f% 453 335%I$Q5®C4 ^.15 C3%5 ®I3 431 313 I 
331— i . I3l®5l3 ? 31 (34134 *1^31 43? *. 33 RliSPi? 31 4rf34B4 *1<^3I 

^ a w r>. 


o 


y , l^ivvr IV ^11 1 ’ I ” ’ I 'f ni — 1 -v. . , 

Rfe S Pl ? »F6n : 53 33 415%!$55553 4013(®5I$® 4 fi»c5H»fl4 ^ 43^13 
3154 ®153354 Rf®^(3? ‘*13^1 353 I 5333 — -gc4*l4, 4fc3l4 $®)|R I 
*. 33t^$t3?^ : 5333 4l5«fai$5i555 3 4TMf®31$® 4 (4C5HVR4 ^9 44g!3 
3154 31 43? 3131 54(3? f34134, C3(3f®$ f34134, 313541^ (3413445313 3153 
54 1 53 1 4 3 (3(4>31 3513 31 ®153354 33 RfeSpl? 3<^l 353 I 5333 — 3^31 1 

O 43-b-. 31$53T4 4 (®4f%l$53T4 3%13 353T 31<4T R03 I 


^53 : (353 31$53P? 4 


[3317531— 



31$53I4 

f®4f*3l$53P» 


^RNA 43 43%^ $31313 1 

y DNA 43 3)*l(35!*( $31313 1 


«#K53 &&4SI 

1 ? ho 4ta^ w 43 flsPfe? ^3 1 


^H34 3^3 (?15 4(45®3 33315 3154 | 

«. 413^4 3k3 8(5 4f45®3 3330 3154 I 


li^53#l *Rrsi09 3153 -OH 3154 l 

8. 73? 41^3 333F13 3153— OH ■4*13154 311 


^^n-'a.-ST 5 t 4 ? 43 33 4 3 P 17 T 3 T®lt 3 _ „ 

^ ^ (starch) : ^ ( C^® 313 ) 3 < 33 ® 33 ffe 3 f 3314 453 I «Pt 5 lPH 53 f 33 

xte Cr.. — ci- — ... r . , r < - » ,,, H oifecrr: w 3 |«a irMl 




•flfl? A 


f™ (Starch grain) AL A 

«apfi^^Wi^ **1, 4*t (tuber) ^ *pr *lf *®WW I **. **. ^ 

%K^2WH^ I 


®CH ; OH 


^OH 
HO \!^ 


A» 

oc 


©CH,OH 


Sfi+ 


CH-.OH 


V* 


J-J VI * •• — 

fi*g ; *tfo i 

7i*fc tfcsrc qiftnftw-ahiiiFfr *wrt i 

y *mm *i* Ufie®, tm « ' 

8 '. ^ *nnnr esc* 0E^©7ra w ^ vw ** 1 

A OT#t? 5^ 4#* fel%5 31 I ^ . «-- 

MlTOWWMof*.*): 

%ttf «nc4 1 ^ 1 

O «J-®. PVTOft? «« 1*« 1 __ , - r __ „_ 

(Cellulose): ^ ^ ^ 

CTO1 c^5 cawt **t <?$, «awa «n ^ ^ w ^ c ^ jm ' 


®CH,OH 


®CH 2 OH 
I/?® - ' ^ 


CH,OH 

I * 


f>#: .>M 

ay,®®/* T YMc H / c — ^ /h 

H OH ' H OH n H OH 

#3 : c 3 i*5t? i n®f-'^ra i 

PUPTOH tff : CT»pra w*K *•'. ’*"«■ ^ sS 
vstin t, ^mm, ^ ^ r<1 ^ A^IHrai 

^sitH i 'strong s* acmcn c4iFa w* 3i i «# ♦fcw ^ « *fs i <« ^ r - 

<$l© e t C35 i 


\OH H/f 

\-;/h 

H OH 


glCT^^r fcf^'TPT ^l«mH f^WR 'Q gl*ir» 


A 

y (T^gc^TTSf <3 3#tC?ra SWH $*IWR I 

^ftc gg Rowa* fVi« ^r^5 i 

>o. ^ iflPtc^s ■jpt5isnR s ^ fast 4?3ta 4at 33 i ^ 

8 R4l e t ’IT# 'Q ’5tP^R*13 Wolfit ■£WH ^’IWR fe-^M * l1 ®^ * 1, ^* u 

5j^H ^IIC^ I ^ 

a. ^D*tc^n ^qpr^ltl ^ *4^1?^ -^?j#lft ^ITS^ 

$gf,.Ht> 3 5 ^ ^ w 5 ! ’IWIOT ^ I 

O 4rt-iO. flftCVlDBRl^? «<w *(^'9 «U'S‘W PlfT I 

to, • (Glycogen) : SltC^TCBH ®Pl! ^ T* *»Pi'uW^lT'&l 

2 »h ?te*s m*im w >iiiiiwwii^JJ6hn ^hi« ^M’lW) « 

(Properties of Glycogen) : 
y jjj^fCS^ ’(IRC'S 1 

y ^ 5HJit odS’Slil ■JSR-SMilR* < 1'it^ I 

0. '5nc?nf^^2rc?ncn^TO ‘iw^ i 

8.it«i ’iiRc® i 

fl ftWWH ' j WR 1 (Uses of Glycogen) : 

1. 0*1%® ai^wcsR ctfn ^ <?mmi i 

^ u^cs? g i^c^ i cs H ac<Mt® *iR e B ^ca sRlf?® i 
?T5 vjri ■‘’ifihn't Rua't ^ca i 




O aW-bi. ^ 'Q OT*1WI W5 ’(PC I 

$3* 

U w | c»iqww_ 

b.^^5£!Fai^)0 0 ^6,000 $^^ C»IW3J 00g^__ 

^ m xfg <iict i wiara rg?^ i 

3 . ^ im a-D spqst <#rma i ^^ltp- p^i^-iPi ^ 1 ^__ 

o 4 l (.WUi lSB® ^\vn^ ^ 1 

^ : *K 4Kfoss g #aCT^a an^t#i ^r n»w <?m- 

^5; ^wi w^f^cs© cst 2 ^ ctM i 

^8, ^eia <« «IPW 5CT5t% « < 1W -4!t4l*j?<^ C«TC4? ^ICT I ^Nlt^ T*TO, 
~q 'SRI^t w 4W5 ^sR 4lc4kRtsS5 C«R4 I '3K.H4 Picaa 4lbWH 

^*^6 4it.4i^RiiE ^rws ^5 1 


^TT^TSTt f^SaR 'G 


^O gjoFre^ 514155 ft*g*T5 3 ■g^ ^a 

4ic4i^i^ 6 ctict 51533 m <®5ww mm^w *ift on*ti5 ora i » 

5(^3 5151 (?C4W faww 4155 i 45i «uif»iwi 4f53 3 <pjiI$ 4(53 
3RJTO 5*5 I 4 1 C-& 3)?5i$$ DNA, RNA 3 '44*135 *ffo 5*55 l 451 S&Wil$5 *1lfcf55 
(55ttfH f?55I5 (5hJ415 4TC5> i C5t53fl§(5 *lk5 <Plc^kl^(jJjl» 21514 ff55*l 5154 I 
O 2W-io. <nt4kl§0tfB oi T#! e»r*tt5 4iu-tj4 §«5 ft ft? 

S5[prai 4 snffa 4t5j? c#f c4oi 4ift i 545551a §%®r ^ cstoi* *511551 *ft5t C45n 

5lft i 5554 : 515, *4(51, 4541, ^§1, fcf4, S*5?3TTf4 i 
O 2R}-i8. G2ttf$4 f %? CSjlftci^ ^I'dt ft 5 ft? 

^3? : 52}lft>4 '505. 4|4 h, SRC^IosH, *5|ft5'54 3 *4?ujl(.*>H 5151 *&B 44f$ ®rli> c i $5t? 
cth, hr 2)ft^ 534?4J4* 3inv i ?54 i 4f53 *4*} (401 *if$3 45 ? «um5c*i 4f43«0' 

C*t*tGfe> 5131 l 

■^W : i. 62llf$4 55535 55*15 #545 «5^*£f 444 i 3. 54«5 51015 ’1^ (Buffer System) 

#5455 1 o. ararat (BtfifaR 55535 (5wt 555 542^5 3 553*5 «*m3M sprcsiifift ot to 

^K5 1 8. *lft 555513 455 I a. 44*St1?5I <3 5«wH fo(553 5K*W3 c t 455 I 

o fijsf-i<f. «iifiw wi'Sla , nwi? §«?T ft? 

: ^snfsr^f 51 52ftf&4 H5f§ 541(54 ®wt- 4pf4, s.ftcsialo'SH, ^fatsH 45? 
^eSlC'StC^R 54555 afts I 5*505 45551 «m<mM, 55t? >43° 4I4J14J 55lPl4 §*H414« 
^nfSCT §5ft3 4154 1 'snf5R 3» I 5 I ? 5 4 1 4f4535 Sif§5 55f*1 I *#514 alfelBl 4f$ W 3 
5515't §*’1551^1 «uM?54l 4(453 *#43 2^1 l 
O Sfit-ifc. **t 1(4155 ^Mflifts TF»T ft? 

(535 : glrfVTO (7tC5<J 55 I f^t^OR CTO5 C#t OPf^lT 515 I ^45 501 

<J55 JSpT '’’115, ^5> 3 §OR 51 *nR>IC5 555 515, C55Rf RBftflJ 55 I ^hPi<p 
( 53^515^555 •’l^ I 5-8 555 55555 f*t30i5 555151^155^5 C5N 55 I 
O 2 ft- 3f»p5! C2jlfl>5 51 f53 C£HR>5 ft? ftft« 51WT5 5?f53CT 5-J55 (32^ 
ft5ft^5T5$*ft5ft? 

®35 : 5*“*355! C2flfl>5 51 f*Cf C2llfl>5 : %51555 55555*1$ <aififtS?f<St5 515J <4533 ^ ' 
C553 55^ fsi^ft 51551 , o(jM$WI '4f55®5 5T5ft ^555 55 I liWlft^ '• i ' {T, 

'ilt l ^l^H I v£lft50^5jt i£R5cg ftrfir® 555 55^1555 Z«5^IJ 5^5 ^55 I Sfaiwl^ 

q)rafcH l <4ftB60I15 51$ft ’^W 55515 ^51 C5? >4ft5 ’T^i ^ v "'"' 

C5W 5R5 55 ft3 C2Jlfij5 '51351 515 ^1C5>5 »l— C2Hf$5 5®H 55 I 
5"3555 CSHf$5 §*115 

^ 51C5J5 ^fftj «l)|>)|^WI >4ft5 54^55 < J55 5*515 5S5J 6lt c l , a 5155 ^5 55t'1 
5155“!, '#15 51^1 5*51 1 

5. 551W5 ^tfts 'i|jl5l?WI 4ftS ft^3ptC55 '51515 *35015 ®15®15 5155 5F ' 

ft^5 5t 55 fsrf*TC5 5jft5 51*|t 5*51 1 


l ^A 

5 . ' 5 R 353 5155 515 51 55 H *# 55*15 5*51 I 
5 . ^(555 5155 5 * 1 $ *# 55 *R <R 1 1 
$. 315 f 555 5 5 f$ 51351 1 

5 . ^, 5 ^, (^, 5 $ 5 , 5155 * 51 ?, 553^5 55 5555 315 55 *# 415 l 5 ft 55 51^15551 I 


O SRf-Mr. C2Jlf$015 ^5f*fSl 3||(.5lHl 5*5 i 5 
1535 : G£flf$5 ^(51 1 3Il c lf555 3515 1 


SjfaRIRI ^Hlf555l >4f53 ^5^ 5*55 I 
ftS G£fif$OR ?5f*f?I '5H5IMI 5*51 '55 5 1I— 


i. C2llf$5 555C53 £(^f35, 3#5St»5 C<P5lf53 I 
i 4 f$ 5lf553, 5*} ^41553, 1 >FI5 >45^ ^ 55555 555 e l 55%I I 
O. 5§f55 (J5}3 2 jfa*UIU 02flf$555 31^f35 *#5^5 5&1551 515 I 
8 . (5flf$5 5*ftl, ?,l?5il}l5'StH 3 •11?Q5l5'SH ft 01 5f$3 I 453 515015,3151 3*51555 5155 I 
<t. 450 31I^f55JI55 5*555 41lf5551 4f53 51351 515 I 
3 , 4(53 3J5515 5*555 <j£llf$5 3(523 55 | 453 '4)H(55> #5 *#5(^5 ^5 I 
5>. 5^55 51515(55* 3j(3R115 <J!|l($C54 2PJ5f35 *#5*^1 5$1551 595 I 


O 2R}-f>t». C2(ll$555 51515fto ^51515 ft? 

IS35 : 315*15 3 I)|(V|W 1 4 ft 5 ? <ai ($555 315 R 55 l 5 f 53 §51515 I 451 §l 3 G 21 l ($55 

6 SJ 1555($55 3 f 5 %555 ( 5 ( 53 , 315 ^R 1 ? 55 $, ( 5 §fto 4 f 53 ?' 0 j# 5155 s I 


O 2 f?f-^o. § 51^5555 CSHluwn C 3 ^t( 55 Il 5 *51551351 05*5 I 


§55 : American Society of Biological Chemists 451 American Physiological 
Society 5 55(53155 *4^55lft5 55i(3 *5^5155 (j3nf$555 GUfifaoM (555i5 : 


G2fl($5 

1 

1 

1 


*i3°1 CStfffa 

csrtffo 

§^*5 CSft($5 

— WT^fsR 


_ C5lf$30 

— cgi(5$f55 

— ti i^c^i -Pi S i 

— C5*1$l?3 

— 

— CWCTTCSnf&^ 

— 5f5Z5 < ltl?*5 


— Cen5lf55 

— QFont2fri$5 

— V50m2tTf&5 

— f5?5it3rrf$5 

— C31$tf55 

— <A5i<.«iit*nf&5 


C3^lft5I5 : c#s ) 51515154 3515(5 45? S5%315 (3(353 G£Hf$5C4 3(5153 

' 3 ^ ^ ^ 1 ^ " 

®®®5 (Simple protein), 5 . ^*11 C 3 lf $5 (Conjugated proteins) 45 ? 5 . § 5 . 51(53 
r* drived protein) I 


RPicfPT *TTOHM <3 


*** TOMTOM -7 ! fMf%4PT ^TT**m fMMR <3 •2fg% Mfff A 

^s 7f5»i cs||fl?^T (Simple proteins) : CM CMllW** 5 TOstl'SM Mt 'MfM? fttll | 

W^nai lUftCTt ■ p TT^3?n TO, ?fC? MTO (Stifle TOT i Jr^lo'oM (Solubility) 

§*ra f?f% ?cm wi caifij'tw tomim m tom TOt ?mi tomcs, to : 

y '*(JI*lR®f‘)H (Albumins) : CM TO 62jlf^ MlfMC? TOC® TOM «Wl5 5?t 

mmm, to? ^iMfaSfvM tot i totmiImc? TOt^SMtMSM^ itomImottot 

TOTS TO 1 ) l MlPfa 'auhft'5f»H-TO SilTOM l t?CMM TOM ®°C*t. 

iTCFTOM'e^^GSflfi’MTOSl 

<3tfM$f®R (Globulins) : <4 ®T^)M <2ltfi>M MtftC? TO TOM-TOM 

STOt S^%S I TOM '4Mt'3 TOfS TOT I %® 4 MMCMM C2Hfo*i CMf*t TO? I 1?CMM 
^p, m^ct? cart^lro TO? I 

«. acGf^R (Glutelins) : 4Mt MtfMC? ?GF#n I TOJ ^IlfTO ? ^ ’TO •SMC'tSM'fa I 
'THT TOT© TOM Ml l TOTMHtM <4 Sri's) « 62flfi>M ®fM? TO? I MCMM JCtfe 
(Glutenin) TO” TOTO 'smRtsrPH (orygenin) 3 c.T>Ph CSHR>ciM wMM i 
8. CTOnfTO (Prolamines) : OTTO Gsnf^T TO1TO?1TOT (Mo-bro%) $tf5 TO, TO? 
CTOlfTO TOT I M$Q!»l*1T$fTO CMCM TOt M^M OliTO T3 TOIlCMtfMMt $«M3 ?CM i 
^1? C5F?M (zein), TO « MlStMM l$Mlf«M (gliadin) TOT. MtfTO $.R* (hordein) 
cTOlfro C2j(lt>w< SnlTOM i 

4. ftpSH (Histones) : 4 ®T®tM CSjrf^T MtfMC? 5^3 i 4CMM MCMJ CMft MfMTO c ' 

ififa (Basic) TOifron 4m (cmsr-«imI®Pw, *ii$fro) to? i toi tom 

TOM Mt I 4CMMC? P®Q>9I'CT TOl^®§s? ®IJllMt®<) TOM CMf*t CMMt TO l 
fc. GTOrfTO (Protamines) : TOt MMC5CM ^5 CMlfftM I CfitfSlfTOOM MlfMC? TOI 
'aWCM l Pm i M TOtSMIt?®-^ SM% I TO? TOlfTOH (CMMM- TOMfof«T'i) 
CMpt TO? I TO> iMC? ftSQMIICM ’tTTOl TOt TOI PS&? TOlfTOTO TOM'S CMM1 
TOI l CS|t6lfMM-4 CTOTCTO TOTMMM TO? MT TO® t»l?WlfTO <3 ®MtCl?JH'Q TO? Mt I 
TOt TOM TOJfS %M MT I 

H. (JCMTCStlfcM (Sderoproteins) : TOt MlfM, ^5 TOM 5MCM 5M^ht TO I •Sttf^^' 1 
TO?, (ft, TO, ^?, TOCMTM ID^IC? 4? omiISm C#t TO? I 

M. "5MI CMtfttM (Conjugated proteins) : CM CMtfkTO TOM C?lCMt TOSttf^ ^ 
(CMTOMfS? iF'M- prosthetic group) ^ MtC? TO? TOt TO ^'isjc’IU^CMlfi'' 1 
^sj C2ttf5*T I ?M^CMCB? <32Hfu*ic? MtMTMM? PmImR? 'TOM TOt MMtt TO I MM1 '. 
i. RiS^'BvdllttH (Nudeoproteins) : ?TOT CM C3 I!m CMC? ^ ’ 

CSJtfgM « 4?l& ^®@5? jqfjf® MtTOt MIM ?t MCMt t >iRtt MlfMC? S^J 

3^C41UTtf6M Mt ft®C?tCS|tfB I t (Glycoproteins or Mucoproteins) : Cfltl^C 3 
TOM tMf%3 MMCTO (fMCMM ?CM MWIMil?IMI^?) MMC^fesB TOT, 
3fTOTO£ltfi>M Mt Rl'SC?IC2ttfBM MCM I CTO CTMCgM-'M 3I^C?ltatf6M Mt fjSr.?i> '' 
MTTOtMtM I 


Mfl? A 

O. f*TCMtCMtfi)M (Lipoproteins) : MTO cejil&M <3 iMM MlS? TO 

%Mttatf5M i fMf^f CTOC3CMM Mtift? ^MTMR %MCM %MtCSJtfBM MITOt MtM I 
8 . C^ICMItSfTf^M (Chromoproteins) : TOM CSttf^CM M®? TOt< TOM 
CiFICMtCsnf&M 3 jf5 ?CM I SMtCSICJlf^M, RPlCfiilfD'f, ?JIMf5MCM? C2||ft>H, (jplwll<P«l 
(Stlf&M, tTOMTC3lfM»t CSftf^M TOMf GPICMIWlIDH i 
<t. wUkMlwilinJt (Metalloproteins) : TOM? viwsrl^CM TOI?f5TO5M %MCM C?ICMI 
Ml^ Mt CMStM Fe, Mn, Mg, Zn MIC? 1 ^ MTJ ? CM^m M#f? >iI?SfltMOM TO 5 !! 
CM&IWIWlfBM I 

<J). ?MCMMC2ttf&M (Phosphoproteins) : CM TOM CStl^CTO TOM CSflTO#? 5pM 
fTOMCM MTOM#? -#1? ^ MIC? ?tC? MTOFICSJtf^M MC=T 1 ^CMM C?PlH I C'StH , 
I?CMM «lTOi>PlT 4 'Srl'slM CSttf^M l 

M. ^MMlfh? (Sltf&M (Derived proteins): >MTO CSJlftH sj^fec? TO^TM MTC? Mt l 
TOMM SfotCM lilMSrl^CMM MI MIMItlP? MTO^M ^Rlt- fMOwi l M TOIMt f&M ^MtCM CSII^M 
TOI CMC? Z?(m TO i 'S'iI^M-CMMuR's (Peptides), CSIllvcMIsr (proteoses) 1 
O iMfM? t%? W®f?-TO ^MfSltj 1 

frSM : 'PlH? (Lipid) : <3 fiJlt'tC'MC^: felMH v£I?fi> ^M MPMItlR? MTO^sI 

Mm 1 mm4m-^c2}Icsh « Mifrororo totom Mt^? cmwDm mto^c? f^fa? m^tt 
TO I fitMR? CTM ? CSTOiCM finwH MtC? I 

i. MlfTO? •SttM M0M%3, M®1 Dh, TOi^lM 'Q M^Dm I 
^ TOI 5MIM, TOMC?I^, CMMf^R, QRCMtM^, TOlftcBR, CMtSt^tMIM ^?J#5MCM5M%M 1 
o. TOt ?jl(5 TOtfro®? 'TfStM fTOMCM (Actual or potential) finlM? ?CM 1 
8 . lMf*TS MlPw CTOM MFI?t; Mlftw ?tCM 1 

<t. c*icm TOt ?nfi> <3 Atomic 5 ! mImm? to i 

^ifMCTO TOMiM? 'SPSR ^fel TOM TOM MTOIt? CMCM MIC? I 

0 «W-^. W*t?-TO MtTOlfM? tSTOTIM f%? 

: MfMtMMTOM &TOM1 5 ! <3 TOJlf& J]fTO5M TORCM f^tfM® MfS? TO I MTO?#rfM®-<i) 
® 5, TOtM <0 *mfi) ^5 TFTOMIM TO® M1%§!C$R CTO MIC? I JJltC?#!^®-^ MMtfi> 
JjMptM (CMCW®) T3 MltlStCTOIMfS? MMt^ MIC? I CMIM M^tM #rfM®-4 t^TOMH-TO 
*®MC^TOTMC?TTO ? C?IC*1C%MM MIC? I 

Wm?-TO MM® ^egM MRPM I 
^t;%B-TO §C 0 MCMIMI MMTO^fTOMiM : 

Mfij <3 tvs*| igffvgt^j CWC5. ’TiMJ® MtMJ fMCMCM ®Mt MtC? I C$«T%®M 

1 ^®t, TOtfTO $?HfM) vaifMlhTOMMC 5 ! fsrfM? MTMTMiCM ’fft? TO I TOMM 
W^tMMMMCST ATP ??fM TO I 

<3 yr^iPiR® CTOCTOC3 M ? mrjrj (c?im tom^m) croigM *iiro# 

[ ’^fTOMCMMM® MMM l 


A 



o. cm ^iffa Rifft ^irera 5f55155W *?? (ftSfi>«W) ^ mfeRs aicr n caw ara \ 

8. ^fe'TST tflR^ftiCSRI CS|PTCH|fl5^£ ap' p f f^!C^ ■^HOTlPlf 5 rS ^C?t 1 ‘^^§1 ^t'tHlSrf 5 ! 5 ® 

SMi/ia 5155* ft.CTM'Q 5*1® 5=C5 I 
a. jn^c’pftfa'S fac*t5 *n*w a>ca 1 

*3. G2nf^?ra ?$$ 5C5 ftpuKiifii 1 ! 5^5 ^ca >w ftpudjin**! *ifa* sifeira 

3flW si^ «nc^s i 

o Aisr-^a . ftfacsa $ 55^5 ft ft? 

$35 : aflft® $<s?T : a#t®i eft, 5T*R, ft t®Jlft I 

$fttf Tg^JT : $%55 %5? l C555— mfin, 5f551, ft*l, ftft 515ft, 5ft, -Hlfdt<p«i, 

©*151$ i 

O CT5 ’’ftltffa $«?T fa? 

; (^ $ fiRsra I 551- CT5 <3 .gift® C55 I OTM C^IH §f$Pia ft® WW 

CTS g*rft 5N351 515 I C555- 55l(<H, 5ft5t, 515ft <3 ^5^? 5W1 ftlC5 C35 C55 5*51 55 I 

csfgj caw ft, -mu 45 * *ft wm A®? *@m caft arc?? i ®ft, ft « 5m gift® 

CT5 mtpfa '3fg4s I fefta ^gp 1 CT5 55ft 5C5C5, ft? 5151 ®*t»1 C5T5 55ft <?$ I 


o gg-yis. eft « c$g ft!? eft 'Q c*wa ^i® ^jra i 

$33 : eft (Fat) : C5 55 gftB-’iiaft® 5**^® (Saturated) 5FJlfi> 4ft® ^5^ 5£5 45* 
5(p(R c t '$1' 5 'ftl3It5 (*o° C5) 5 s t$5 '5PT3T5 ftdlet ^W, 'SlW eft 5t*1 l CT*R — ' 
ilRCa*®! QSS\ <3 5ft ftE55 I 45 '1»HW C5ft I 

C$®1 (Oil) : C5 55 jjftljftiaft® ft5 w |® (unsaturated) *Mlfl» 4ft* ^5 45*5T5T5 C ! 

\st*piram {\o° ct.) ^ ^ 5 Rr?nt *tm, w c ®5 aw i cam— 515155 cst®j c®*i i 45 


,> 1 c lHl^ I ^ 

uf3f 'Q c®t*ra : i. ■JF’i <3 ^tM P,c-hc< w*n «rrw i 



FRtRt 'Stro 'Q 1 W (Tlftm I 


O aW-^H. c $*\ « ®f^t ■JtPd *fl^i ^a* 1 ) i 


: ftcs cs s\ 'g •stwi y f1 ! fal 'gP’i *8fl ^?n : 
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: ^r??mcw?*ra ^T»t^rgc^ ^mrsiPR ^T ^ 

<p*1 *CTO i 4fi> The Institute of Nutrition and Food Science (INFS , 19 ' 
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O «fi}-84. ’•tl+’PJftf ft? C$*t ftt3J m ^5 CW? ^ 

t&l : ^5«cmt ffaG l fi H <Hfttf 5 ,ga %51 OTSR-ftSlftR ft, ft, 'StRI ?s^«?n bftw 5?% 

CW- ftBlfat 4, ft, 5 <** C* l UOTI WO ftSlfsR ‘4’ fft 

^5tw <N> 4 > mi cam sot arc* i rnmia mtasmafe w*. ftsifta l <n'-<m sm $«m \ 

1 tR 5 maftt Tift ft 5 ? GSm ftttl ati}! ^*t ^ 'sfti'i ft^lfta ‘4’ m? ' 5 HJHJ bftbs Sa'fcl 

ftgift^wn y&ms. cms^fs gtfiiwi 4 t?m ^ at i 
^ c&\ ftar m ow macs$ " sp ^ ^ a^hi 

cwo *nra- cats ai^wiaa. 'ii'iiHi camsiftraw’^Trstftsft^a 1 

O afct-80. aftsf maCTa $*tanft®t ft 5 ? 

: «|% *tka oiifa aa aca? afts maa tariff 1 *i hPmK ^hRim, 
athftam, maf i a , Gflfta, caft, aimcaftara, «nt*iR»i t^snft ,| ^?^ era 
'awft^h, j ajftftpi? ^.firtWcni ^twj < fti'3 <ift® ^ «im l r^ 5 ra 1 ftpm 
^ftro, C^ft <3m«lftW3 1 

^ cm** «*!wr ^ « oro^a c^ «w w® cnw ^hftaw «ra®» ^p 

afsjflj %f[<i ^5 GTTJ l vffefj 0^ *lf^ ®^ 9 tl 5 i s t, GtR? < l^H, 

ft% ifp re, i ^c4 5fea *wt *aai c*f^ >RWibW ’RTfrst 1 '^ifts? ?m ^Rwift^ 5 W 
^ C^mro|^c< b*ilb*l 1^53®! I 


Nfl? A 



-Stwaa'a faftilR aTt*fta*f ft*l H G 

O ■SftJ- 8 ‘ 1 . *tfaat *RW 3 '»('»h«r(H'i CaN ft? 

^55 : <W1«lfnniCaa 3TSIW «|Ra <jft aWt® an >iia* aa ?Ca ata I <M‘Ml(.- > lS 'a|®IW« ^ 
g am gf&awa asaw atca at i atcaj catanfite aarta msta aca aw fawtcatfacaa afann asm 
am i Wt ^5IW *tfla ^ an ^ alaWCn nG-ju^l at ^llWiini Oft (TNI <M l 

O fiW-8br. ataa C*tW C°il ^l-St a«faT I 

S^a : awa s>v% cala ftcatcaifacn atw i Ian’ amas catsafite cnN ‘csnf^* ama 
CaiUJHil RW ^5 ^W ftwtigrfaa ^t<J fcfa I >iI®RI RwtCJftfaa ’HRIWI Cat? 

^ < lR?j4 1 faWTCJlltacaa SWR asm *f*i*f>i WOP 'afacsw a5R aw «iH| G WICaa RCN 

^ asca cant wm caw asftt <5$-v5i^i$s facn ^prfca wc? caat i >*mrc?t- 

a 5 . CRfc Stlfta Sfl'ft WlWa Ij-'IC'I'i) Si'll aNlRl^ltf I 

*(. I5R3? 2jf%a fal|j|W ftRlv'1 'lN < P SSllfUt'iU mWtCa 'HR^S ^IW I WWU SjwlsH »l(.'®| 

'sitla'p faifit caiA) *{G» ^h.h <^Rv caw Rc'liR's an i 

CRWa aiNR RaR, R^Ss, ffct G ^f^DBaira CRla ftfafSaaCT ®iRt RTW 1 faRW a?CR 

ararata# wtcat wtcat cata atw i 


o 3W-8^. ^sicaa *nR wa? 

$^a : ®tcaa arfaw atrftnra, -wiafanw, RiNCHftnm <aat. ftftt gwm atw i ^rr 
atatnfaas aatcfo Rtca ftg5i catfeamG lawn i mm wicat ri%w ajwtaa cat i ama; 
»tftera faf%-j atRtnfaas aatf GtcntBraawi pimr law to? atfaa acnw i 


o aw-«o. rnimftcat >#m^rasTO? 

t^a : cawa ^f%, RRt’jan, aRNica^n g caca afcuatosiwa rswi a^na ^w<pB 
buni^wi *£jPt5 sioibh i '3T5jR*ij#ta BijjNi^ot >j#r5 (Tfc^ faunas feaia inajcsi ’rrn ?p$ 
Nca *n i aNj caw 4$ mi i v i ^w i >£rf5p5«wn ^«?r aaw ^a i 'swjwirfla bun(?wi >#r® 
w?i cacaa aa R aw awj caw auNftcai laRisowi at^ai ^a*R 1 iiiwaw 


©^ICblviM (Tryptophan) 
a. 'auhlpH (Phenylalanine) 

a. 'iRPi'i (Lysine) 
a. '»(lf»iH (Valine) 


®. Ri^)5r (Leucine) 


\ (Threonine) 
cafa^Ra (Methionine) 


o aw-«y aiRa atm %cgra waRi 

^a : aif^awm 

i. aiR wiaw a#t aiac® aiaw ^ta i 

ii aiR aitesa w^wra afawt ^ '#^5^ Raaca wo ato i 

in. %aa a?gfl Ni^afSa a>nm alaaawa aiaia %aw aiR asm asca i 
tv. aifaa aiaica^ falcate® at?“W5 c i asca i 

v. fiR>d faarfta fiesta ait^acgaa •flGMiia aiRa wa«wa aa i 

vi. 'Snfacawa g ®#wi ^faw aifaw ^ran acaw i 





NfS a •sjca'Na’N fafN^PT NraiaN f a®*H g Grgf^ aoo 

o ifiJ-aa. caw *nRa ail>f% caw R* ^rgfaat caat faw *ftca? 

«^a : aifa #aaatacaa ®fij , snftcawa ^ ^ 2 #^^ 

i giawa ^rta*ataa a*ca i caw aifaa af5t%c$ caaa ^jlaai caai caa sst fasaia : 

aifaa arsrea cawa «iaaNj laaaa aiRss ^a i arsas aa g aiajataa ssa^naa aii^s ^a, a? 

aRaw siGhjIh fa^ a 5 ia i ^wa ca&*i aaT^ 1a®p*ta faf^s aa i ®iRfa®» aifa faviaa caw 
caifeara, aUiPtain, asjwfaata tssnfa ^naawa ssiaaiaj at asca i aw ca% g 
Gjaaia caar ata i aif% <ii«ica ^aiaraiG ^lt ^a i 

O arista '* i ja ft? <sus ^aa oarocaa ft wicai aRa^ia aa? 

5^a : ai^aiaa ^ ^ftas failta i Rcaa asca ^acas #arg 5 ^ ^at at afacaiaaw 
argaiaa aca i gaw oo faRt aca i8 <t°-xto' > ai. ssiaarara asca <?o° an. 
®taaraia arfaca ^Hcn ^a #atg 5 ^ ^a i ^iwsiagia ^aw <to° at. ssiaaraia Rw aiaw 
aaaw sir a^ #ai^ aiw i ^ aaifta ^lfa^iaas awa fa®i% ^ ai^a i ssia 
am^anat ^ aaifta am ai?aiaa i 

^jgfa Vs ^aa «ui«pIv«p ^of^s aiwcStaaia ai^aa sifaRna an<a aa i 4 asiaca 
SfBasi wl gcaa awt afgfa® gca ^uiasltas tiifts aiwcSRai vsnsiasri^ ^1% aia at i at^aa 
nsfew ^jcaa ftSilaa 4 g afeaunfecaa aa at 1 ^sca ata >w NPat?*t atatfaa aa^ ata 
ao% wwfi« afa® at an; ala^ aatc^t alaaica wtcat afaa^t an at 1 

o aa-tf8. atewg^ ^ftatcaa taanftst ft? 

t^sa : *tapftat, asa aa^ aafta mataj , ®^aa atcam atca afafts 1 a®t g aafta 
^rcnm ^t^ca^rm fafts wta atfla 1 auvst^ arata aastt fa« a^aasca 1 
^aN a^a ca% aFsra^wtR aaaaca aawt? ■gtarafts aa 1 a t cnm^G- atai faam 
a?w atajat# caw aRcntaa asca 1 amta ■^frsuspt asca ’fata ataasst 
'®^a 1 caaa atatca atw ca®wr wrfca>if$aj, warn, ^tat ca l i>a , ataja#a asimta 
^)|R 5 PT | 


9 *® -** - (bmi) ft? ftstca ft^mmi^ ma ft«fa asar aa? 

S : (BMI) : afe ata tawai (bmi) ataa cacaa wg# ^ asft 

1 ^ ^#a aataca aiaa *tftcaa a^ta wtcat faffit aaca -tflcaa 
aica s% aRarn® a*N¥ ma RcsH asca 1 afkaa g ^»ta aR ftfca ^ 

r^^tacatf ! 

: R^aamtt = enwa <ma (wftycawa S^t (fatia)^ 
fatfroJl^^ CT -^- f*^ia) ®^t ^ <to wft Gwaa 4ama aifta 

, * rc ® ^ caraoa? 

-gn u, Jr^ * 9 ' ajwwtare ataa* ajaatft stftita sjaa ^aat asca 1 fa?*t 

^^Steilis ^ ^ 8I ^ 5 ' iR5 ^ ^ at faca ca aasa atataw cataucat aa caocat ga 

[ • <3 afacaaa asat ata 1 enwiwi atata caft ^sfaw aaa atca ^t an^ 


*38 — A 


^5 f5PW mi *ffsi i fo? 5 ^> ^ ^5 ^ IPmmK* ^ ^ 

Sscatfuea 

t*fa i 

O fiflS-CH W* fa C^Wfl? , 

^ s ^ n^t, -r^n, ^ ^ ^-tTvtr^rs 

<pjife d^^^ftttwSfes*. «^fo-«5® c ^® f ' s *» 

o sn-4\x. *<m& -wt^^*** -simw^fo sfsn CWF 

ft® ^irj toi ^nra flft «nw i «* 7sr ' 

<f>j|gffa **&>$ ^ I 

*. C®TC?^^T^lfe^’™ I 

n. 

<3^r C30$ to yM tws i 

®. ^raw cm owl wi vtcarcn ^nanc3? ~ f vsm <w& \ 

5. «PH WlWt^ (LDL) (3C?^ni I 

^ ^fe^^r$ra^w^OT»it<7nii 

igj ^^T|q%^55J5jW'SIl«n^lt?5 I 

jf] 

dp. fiyf5t, ^fetM 431%^ wn <7Mt <M I 

O S«-<H». f* PflMWW 3»IW ^ wNW? ,g -rrr ^ 

o SRM*>. f® ^SBTOM^ >U5 4WTEf%r$T -SOW ’** *' 

Sm-.^m^ ’nwra mm i ^ ^ 

^n<j ^nmw? ^iiia^J ■src 5 ^ smi^h i 

^»nt sifosra sk?pi 3t sjQmm^ « i 



*ITt> A , 2 JCT s 5^*tj ftpidPT 3=fT*mrcT f<j\aiH 'O SJ<j|<J» ^SK? 

ffors*, (MRprsn^s iifr fp sifo ?rp sip ’(fond 3 mmj 38 ^ ut ^irj mra 
vSRTS^i SWR ^3, ^ iSCR^ 3F5 ml fiiw 3jl?T 3Wi!j<J ^jj^t 3RTI S)C?IISH I 
&J3 WPil 3*313 5RJ *$t SflTPI 3*C3 ’RS’P't ^lt ti'34>l3, 3R?3TOTt ,, t 3^33* Tf© 
sjPlfo. 9I3> 3t l*l$N>ta3Rt C33TI3 ^liitri) S|i3Rn^F5 ^5 5??^1 ^gt 33 dj^ 
^PTOI ^5t faOttl Mlft ^T ^5 1 

«PNftf® '»IIRI«I 3 II« tfd <H5.W ^5 ^PI 'SI ^5 ^ | 

^PJT!M cw ^ M5M? ^ct iptiw sjjC5 t^feai ?rs^ ^pi? 

^5, RRR1? *PU M3 «RP ^ ^Ipnw? CWt 501^ »f3pra ^FI “IRS5R%^ 
'otora, #?!« ^#511^5 <3 siFffap ^bipi ^rprat ^i^jhj cw — ■^s?u i •'rs®? 

3f>*ttii? f^s fel'S '3T®T3 ^? , n# I ^PHOT? ‘il^W <3PR ^C?JCf , T#3 
TO5 *!<&« 1 OT fos Rmw|?I *m fijOMIl'Srlv* fog ^srsjg Tismraf , ^9mpl? 

CTlgsi ^!®I ^5RJ ^TOl <J«I^I<1 C 5 ?^ ^IIRI 5lfotl ’pPRl 9T*tt , 1tf i t «HRJ ?NSlft 

sip w ^ira ^s? 1 ^5$ «imj ^rssr^t >iri sifsRipsfrs^t ^3 i®?f§ i 

o jki-^. «tmj ’r^'t ^31? 'im fivrwFft ’iwm *refo?i frp 1 

^3? : ^itRj 3 w < t* c t : <?i ’Pra sifaRp ■sn'OPi ^NjLawjn fos? c c tro c t <i^Ri 

<fJOi?IIW 95pra 5T5 CSR3 5 ^l«IRi <U<I^W <R1 ^I1?I, ^ICT 5 ’H’tJ 51??W1 ?3I I 

’flRI ’R 33 W? ^ 5 fl*JRI e I *raifo ^jC®TT — 

#fog *j 3 C 5 W ■afT^rJ ’T^P't I 
■’i. 1^5 ^siwira *nRj ^■»p e t 1 

o sr}-^ ’am^PiffoT '*w? ?m? ^tT^i c t foi 1 

fcs* : ^fog *p <M*t ’ifiwuw ^r»p <nfoc<p ^ t 

' a UIUnPi , i -xjldMJl^ ^5^8 $nl^H %«i| ’Ihuj^jc^ < Dk. < pt>stl's*wi c 1 1 

O sM-«!>o. ’»IM *k«|‘HH 3 ’WRI c f *Wfooc»ini ^TPI ^ 5 R 1 
: i «tmi5?i ww? 3flqm ’i^fosM? ^ forai«i— 
i. #?ig c^s cac^t ^ij ^?.^ c t 1 
^1 ^p’pnajm U| 1 j<pi 1 #ii 5 ^j 'OHW'Srl'* ^3 ^R^ 6 ! 1 
o. ^I’pnan ?t fofoi ofslws 'aimi j i^ c i 1 

8. 1 

<t. <3 eSfon^t'Sp'R sifaRTO ^ 1 

• 6 . '«^R; c ra 'smjjCT -«iw ?K?m 1 
n. 'SR^iq^ft^sRn«imj7i^w't 1 
b-. 1*R#^fo$fo<n5^^s(|PiJ I 
<». 5?IJ <H$JM •sfPrT 3 !??I , >F c t 1 

’R^WC't ’•UPtI ^9^5 #fop *RR ^l«IJI ^H1 S)UII«M C 3 ^? 
^1^5^ #<ig< «RR ^H1 SIWIStH dj^ ^ CT, ^511 5IWJ <?im^ 9IC5I 

r™* 5 95JRsit t cm ^1# ^1 T5fR?i^5 CbWf^-Plft #?ig 1 #^lp 5 R 3 0t 


+10 A 


fgf343 'STl»fRT c t ft$SH « afgf^: ^ A 

son^ CT, 3533# 3?WJ1 313I53I # ^3R ^SR^a , ®'3 3P5C3 

^« v c# 3iw 3wig3j ^tt'3 a 5 ^ #s 3$ta i 4#po caw ’jfo# #Nt^ 

$ 3 l^l$o 3 ita i om^r $ai Rmwi $c# g^cao a? aiai^R «*W5 an $ic$ 
^■^5 #^33 a?ajR $33 f$fo $C3 f#ta $ai 5jg 5 *^ i ^ ^shj^ , JMggi 5 i?3 , *kh arra 
$ 3 f|$ #g^g a<H 4a? a?# ©nai scaisR i 

o 2 W-«m-. $aics ami toww $ai aia? a#t aR^ i 

$< 53 : tasfafa® $3tca awisaj a?g , $a $ai cac$ aita, cw- 

>. ataigajca w^^ta cac$ cata i ana 451 $ai ww atca ^ aiit^fe? 43 atajca i 

^ ^miiggj c«tc$ <ja$ gspt caaa- faf3C3R at '*!’*) «i 5R feair* f$#ia fgfeji 

3131 W8t$ i ^ 

0. 4 c jfficag a <w*i<Mf<$i caia $ca i 4f5 $at cqc$ •‘iic-d las $i3ai4i, 

anrfu a$?t a aiai!ja)C$ ©* $ca i 
8. ^srjtR ««??i ?scg i 4#aRtgi3$^^taai4i 3135)3 $ta i 
(2-. ^R^TtCSR <T>l4<Plfa$l (Rig $C3 I CW- 3lfo? 31 R|*t •SCaM 3^3 I 

fc. 3 i a i a f 3 $ fgfogR af$ caia $ta i caaa-'an# wfaic®$ caw $ca 1 

<5j^^T<5 4C3 I 

O sW-'Jjb. 3131531 3?3 3*433 '3J1C33PPT 3f4R1 $<il53‘M$. 3JiajT $3M I 
$* 3 : v&ij I ^P^ : #31^ (WPP *£3 C3ta -3W153IPP ^TR^S 3WR 33 rf$C$ 3l# P' 
gpl l $|JK7iafaa a^fe -43333 $C3 '3WISC3R C*W$ Wlt$ 3M<HR aGwl $1153335 
ftC9 3'fat$gT3P11 : _ ^ 

1. 3nc$$arp?$43 : 'ajrcaafaa «il4*«ig $«^$ ^rr^3 e t ?t»n wroawit^ 

3JIC$5'S?|$$gM I 4 3J1P#15 5C$ 31C3 C3 Cult'll 33PR 3^3 ^Slf® WWR't >fl3 5 ^ 
<5m, cm*, 3^ 331, 3HW, C3R5W, ^t^WR, ^JH I C3|vS>4 C3 

3| Vt),t]3jC35 3«ijl3'4 31 'jft 1 ® ^33R 31^ CW 33F1 <PC3 ^5T 33 331 31^ Pit3R3' 
3S^3R UPKR 3I3I53K3 '3t1<l"iy , 3* 3TC3 I 

^ Proa : ^t f% g|fe^1P1 qg 3gR 'a 3P51CT$T ^3R 333 fo(.-l<rolig gpp 3W1 ^3. 
C33 (RSIpnaRW? ^3 #315 ^131 <5335*3 31 33 I 3R?3CWW ^33 c«pRl9iiU 136R ^31 
33, ^5 #31^3 3?3J1 ^333 3^ I 

3). 331^1 31 f^TCR : rfj ftC5R C'Pra ^3^5 #31^3 3?wn *&& ’©3*^ 

t333 i C3S331 43 $33 f3& 3SC3 3513 3C31OT3 313IC3 #>W 3RR 313J 3?3^ c ' 
^3R 33^5, 333, '$133141 431 ^HJIHJ ^313^ 3? %3 I Rt*l3 3RR 3f3 4C$ ^ 
W 353^3 431 3333# #31^; C333— CWR $«31335 31^13^33 I 31 G# ^ 
C^3 '513 3C31CT3 33 ^ 33 3^13 #3?3 3131 ^ 3 ? 3^)3^ 3^3R 38t33t 3IW ' ,! 

8. 31PT SfPlPllPlCff : 4 f^KSI SjfePFI^W '?T533'S 33il35P5 3© ®R1?, 3FS1CTSH" 
431 5jfe3r5fP53Rt33 313JC3 #31^3 3?33 3sf3C3 3IP1 43?. 31?3W$ SC3R ^ 
sjrasj? 333 %^5 3R1 313 I 3lr^3 C^CJPS 43^313^1 fiJC31^I I 


glC3»ia*3 RPi43 WT3133 'Q 


Q. CTOl : 4 W 03 'sr<333 t 13# #31^3 3?3J1 3IC3 31C3 ajC31^3 3C$t 

3f3$R 31313 $3C3lf 3lf3 3131 gC3, 333 3113P5 '35^31^% ^ C*tf, 

$5 jlR f3f%3 33?3 313R3 33if% : 5|3333 *&<3 313I5C3J $3f^5 <ft3I^3 
3?33 3»RlW ^3^1, 3W33fe <3 $33 313333 C*|3HF cn^jp ^1P3 313 i 


O ^3 $1331413 3131531 '3PWOT3 3JMJ1 3RP3 | 

$53 : : aw $1W3l4t 313igC3I 3?3^OT 43# %*T3 ff 333 3 W 3 3 SC 3 I 43 fif 5|£3 

3pijff$ 3T313f^P RQNR 3f$, 43*1^33 &31 431 '5(^33 ^ <3 gsK wfgvs l 313JS)g 
?3 31 3^3 313 I $133141 3$t 3W1PTI 313 $$? ^C 3 313 3l 3l3fi«P f3faF3R 3f$, 
43®1?W3 taRII 43? <Q ^W«P|Q$1 | '3$]Rrs $3 $1331413 4 C «HH3^ <Wt3 

313 '3 t J’Sl(.33 a "<pl4g>lRi$i i 

31WH : a^5© %1 WWBWft ^f$g 33PR 'SigfW, C333 — 3JHS%I, 5413 43 ? 
$*lf^5 3IW C381WT $3^ Wfgm C3PI 313BC3J q R l <Pl|fl»$ 3133^3 #13 43 ? 3 J 3 TC 3 S 
38 $13 C$13 I $3f^$ S)f$15 '35#tC3# 43# $35?? $$ $133141 '3IC5 I C3 $1331413 
4(5? ^$ 5% 31 fosR 3# 1 1^$ 43^$IC3 3f$)^ #31^3 43# $ 35 ^ f# T®t35nail '5(JC^ 
C3 $133J4R 431 f$ 8 R #5 3RC$ 31C3 31 3t 3# 31 1 $IC3f^ C331 313 C3, 3I3R3 

'5133T4R C$IC31 3I3I53JC3! &Wf $3C3 $13 3$R $3f|$ <3f$g ^J § fo33 $33 f 3fe^» I C3 
3C? I 3<k 43# 3WigC3R $133141 io° C3. $3113 ^ C3STCRT '35#C33 3?C3 3IW, 

3RR jf 4$t 333 ^3$ *Hf C$IC3#3 5 % 4t$3tC# C3C3 3TC3 I $C3 C#1 ^ 353 ^ 
W3#tC33 SJ^f$3 33PR$33 I 

' £ W!Cr? $SW $31 C3C$ 3IC3 C3, 3#13 C3 $1331413 #31^ ^IC$ 31C3 $1 ^C31, - 08° C3. 
43?3C^R5 $13314# ^31 S»o° C3. I 


^ ^ w N'l'OJUS 01^1 ^CRT I 

** : 1 J ^^^ai3ig3T C333 — 31?, 31?3, f$3, 53 ^$J# 3313$ \o—M° CT. 
^®W^C®ICTRf^ 313$ #31^ 3RI '314^ ?C3 #3f3 313 1 4?1(p<3$^$3« 
3JU3f331 31310 «nR®f 3I3I53J 3C5 3IC$ 1 4 5(f3F3l 3J3R3$ 333 
^af^$ '35#C33 3f33W 43? $T3314R $33 13®3%1 1 fef 3?3$3 $ 3 R $3R 

^$313^, 

^ : ^ ’’laR^ O 0 CT. $13314R %5 3?3^?$ 3T3 31C$ I 333$ 31351 43? 3 l fejfe 
«3% 3*^f C3^C<P ^8 3*6R ®RI t*Mc«r-i C$IC3 3131 33 1 4 33 C 33 3C3J 313 
^ 43?$1HW3{33 313$ 43g#prg 3$1C3 ^lf$S C3#PR 3$13Wfe 3# 

$31 ^ ^ ^ 1 ^ snWPTC?— i3° C3C$ - *5° C3. $1331413 C3C3 3?3$3 

£j‘ ^ V C*T. $13314ra 3?3$3 $31 33 I 

5?T$ . C ^- ' 5T ’W1413 43? br^-tr(J% '31^513 3?3^F$ ?3 I 

^ '®13314R fe 3?3f$$ 53 i $133141 3$ $3IWI 313 $13 3^33“f$tci $$ $55 1 


a 


*©* R 13 R 3 


o ara-s* *wms 3Rigt3T3 -« ^ • • 

**t ; «ms mam 

i. 3J35® ^rararpra 333 <3 ^* I?1 1 

$.. fl fcwlfo l ^x jRIFra 33ifo <3 <Pl4<?lR^l I 
«. 3RE3J >53 333 <3 •sff^ 5 1 

8. 3iiPife'3rcs)t3Z3f i Tti i 

c. «3isra Ararat i ^ n _ r 

^ f3®33 <3 O HWWVft^ lP H *** wr*** 6 W& 'Q T^W I 

% 'OHlPR '»(l^ol ^'»)ll^ 1 

0 «M-<lo C^TO Aww 4H4 «W? C*F5 cVww. 

3RH3 331^5135 C.'JlW'St 3PT I 

y errors 

y 3313 ^33133 ''its, 

®. 353 33 f$ 

8. <^-3mraf33s 3f33$3<3 53 ^ i 

«n ■ tin «q«E«i aifM *SW vm «* ftiw** 

*«■' w **£ to to ti f*» ** i 

jfmRs-ot *n at «i I wi «mn <ro w* ™ 

7f. 3l$33 : 313T ioo” CT. C3W WWfS 3R ^TC3 3^3 l 

«( ^3 • 313J boo” CT. ^5tC3 43»v ^ ^ 

3 4tamnvm : >oo’ <*.-* ** w ®*t «rj W4 *^7 ' 

ftm 3*3-53331 *now ^po 3t ^ 7, ° ?rv 

o aw-«w. ^ R'sm'R t 3 ^/yram%r$i 3^ 3ra*3 , 

«WJHJ 5P^— ____ t£b 3 *i r, ' : 

i. 

®Hj3WPil3ra3i'®n33^ i 3 fpi 3fe ^ ^fa 

m m i *35$ *rawt ^ra ^src? m *ft 5ira ***** ' 

C2J^5t33 33T3f? ’’ffePS 33 I 


efltf A '3j?F33*3 f^pf^PT ?TT3r33 f^55H *3 -£f^% 

4 9 pJ 'itlw^HJ SWH Sw ,, 1 I 5 J 5 ? ^ 5 f% ^pst, Tpisi oR?fW< 

®sii 5WT i «n»fi ■siT«uc5i ^iFfi ^ifsfe , j3 e f ^?T ^re i ■’far, ^srf^ft, ^jt 5 

^ ST5fs TPR ^TPTJ 4JK'8 ^5, ^S’R ^afHpvi ^rpiT 

>)|yfil<PoK3 Ijc^M^I^Ih ^sfprj ^|bfi cult's ’T’FSf I 

0 «n*tT ^IT«CC51 <lf3<llW<J SRJ ^TC» «tltfl PIWR tot I CTtg^t TP^nfT, 

»n®5Rfif wtcsj ^rai i 'fl 5 R ^ij ^ ’i^vt ^s?r lira 'sw 'Sihjhj ^raira i^pra , *tn?fra 
*n©fa cstt*j ^ini i ^irara w(wu»i« 'Q ^flara ^rara $raj ^ wc^ sirarara ^?j i 

^Piraf^ ■■ a » iw 5 t irawni? ^wra^y ^?hpp ^s q^ra ® ^ l»? 

^g? : fll-nKiPi^ ’f<?r^P : CT <JI^I<iPi<p B?J ^pf^pST, ®TCW 3 

taFST ^sra?! ^ra ’iiiR<»> sjfiararc^ ^raui® ^ ^i *«^ ^ \snjra ^r ->i i ^fH-4> 

I 

?mraf^ 5 tw^c<t"(i snmu 5 tt : ?piraf^p ^' 3 ^«k«p sj»fH^ f^i «rc»t ®t«t ^rar 

fnw- 

^ 1 . Z®?*! 5 I"^' 1 M > 
y . ^ST^Sjfec^tWS?#? i 


04^-^8. : asira^^raf^^?m3rara^f3 | rfi i 

*33 : 3MI53I ^sfJFCT faf^ trawa 3Piraf335 3R3^3S 3J33I3 3^1 ^3 I (?PR ; (2JI’IT#3s 
^ « ^ra w, ra?f335 i4Pr5 « ^i? ®m, ira^i^ « ^ra w, * »raMHt^4 
•flPrs, isi^sran^ ^ ^ferfira « esn^nt^R (RTfenra 

, 5 ^'!iPit 5 ^, fe^Qst^aPrt&as 4 p|\ 5 , < 7 nf® 3 ra, ^^ 5 , ^nSi^ tfift®, sfofe i 

0 2 f 5 -^- ^Piraf^ ^R 3 W 5 f 3 I 3 ^ 1 M 3 ft^ra -Jirai^ 35 C 3 <^T 3 C® ^ 3 ? 

: 3 R)#l 35 ^ 3^35 3 T 35 IC 33 R^ll^S { 3330 FH 3 lFlt ^3 < 7 t 3 ff 5 ^C 3 ~ 
i- ’3§(U ?lr?I3 SMi *VR)3 J I<1<P 1^3t, 

1 *ifli33 ^3j ^rafeara ^ra, 

's. ’iferarara <pi4<p?I f3Ri > 33 ? 

8. 3f^5TC3 5*^5 f%3! I 

<Ws - 3?3^K^3 3#3Rf35T 21313'$ ^ ^ (33C33 *33 ^53 3^3? 

| 1 3<3>(.3><I ■q>|4«p|l3'0| 5S3PT5 f35ff*lR|® %3WTI3 *33 3*C3- 

?I3l«fi«P 5C3I3 4|^fe 'Q 3f5^ 

’I. *3%s #3I<J3 333,3?3n,333'SZ3f 5 ltj 

’t-'smrai 
\333 

®- , ft3igc3ra 'illlj^l, P H , 5^5 S^ra 3%n3 ® *3fg® ^htRJ 3*» I 3> | H 

®RK«J 3*33 i 


3.80 .£1C433*3 131343 319139 R'aAH *0 g>^r» 


9H? A 


OSRMH.1^0991314? 43 9T3513 1®r53 i 

$33 : 4f3053 8 %-b •% *5% 539? ftPWRt ^ < ’ 1 ^ 1 ^ 

wra 39T413 ©fg®; C4t3 4jif3fi>4 4f34 9i'39i 43 i 45i©i ‘^imBfer-i 
VSDIC^’ 31W 44 93E33 <U I 4($ 139I3 ©9f?fc!4 31^3 4%S13 3131 39lt3 '9jK«i>k3 
^#5 5C3 f4C3913 ©«93 33 I 3131 33133 tfBft 3g%4, 45 39*1, 3 T3I3 93 

3S3C$, ^ftWIC3 1335133 s 'G51343it9 431 ‘05)31^6 C34’ 31C9 ^n*Tt 3® SJjfec® 140391'.: 


I 

O Sfst-Hb-. 3 l 9 l # l4 3*ym33 31551 ©0*J9 3^ I 
©43 :3l3l3f^ 3*99343 31311 : 



31551 

<3 ^5t<J «T^t 

0.0^,% 


o.5% 

% C<W06?ft«P 'Q ^ 

o.5% 


o.5% 

313413 4lt-43ll$4 <3 3h*Pl'5.G4^5 

^OO 

<3 

soo , 

C3ll43l9 4l^4plU>4 


1%51^!31 4131D4 4l34 


C3lfe313 31^6 

55of9l943 




54-500 191943 






Syllabus— Biotechnology : Chromosome; shape , structure and chemical composition of 
chromosome; nucleic acid; deoxyribonucleic acid (DNA); ribonucleic acid (RNA); protein; 
gene; DNA test; forensic test; genetic disorder in human beings ; Biotechnology and Genetic 
Engineering ; cloning; social effects of cloning; transgenic plants and animals; Use of 
biotechnology in agricultural ' milk products and pharmaceutics; Gene therapy; Genetically 
irxxlitied organism; Nanotechnology; Pharmacology; Pharmacokinetics . 

O CSFfasnftSFR f^P? I 

©33 : GW l aw : |3©8«IH33 05403 491^4 9f$4 0933 ^3 313JC3 

#093 313f>3 foPfiHj 3*9 93”13t9 393|l34 33, 4104 02F1W1M3 313 I 

#4 ’■13 Chroma (4^ 3°) 43° soma (4?f 035) 43 39309 chromosome *PrfE> frsRi I 

ib-«W f3©109 5l3<pft3 3&I99 G2fl0910'Srl9 4lf9413 4033 I 

G51C9lC3n093 4T5 : 

i. DNA Wfe34H 9139 403 I 

ii. ?3f*lBj04 3*9 99 ,- 99l9 353 4« I 

iii. DNA-3 919J09 G9#3 3*039 403 041093 914at9 'SsR 31313134 'Q 9lft3^34 
35^4319 13319 403 I 

iv. f3% 41309 Ca9C9T0Sflt93 3*911 G 9k3 09 9133^9 90& 41 133«W3 ^3 
^91913 Rc 9C<1 4lfe? 403 l 

91330905 440131 04*109105119 410^? 04*1 09 1 053093 49 $13 C4T919? 

*** ; 91330905 54 0511^1 31 S'ijfS 03909105119 9104, 43 909J 55 031141 40G|C5?I9 43* 
^ l ^5t 03^ 03909105119 I C4WIOSK013 44?I3 041093 l3©£iP9I09 | 

G5fl9IO«7lCV3 41ff® 'Q *tfs9 9^31 43*3 I 
• C3: tom®l)?ra 9lf94 9^1 9 1 1o<9 , 093 ©9^ 333 9$0l>l1i>4 0419 f45WC33 w>lwei 
^ 1 9 333 44i^ C3R1310511W C333 4?3 (391 313 41 933«1 'J&TCI 41191691 431 5131 : 

*****&->* 






9 s. fa»HH I P Pn (Chromonema) : <#10*5 949 Wrtwl«M*t «w hfelW & # 
'Sf^'I Rn 3 < ? 59 4|C99 2)f#9 919 <3Fl9lfr>4 l alfili* WM9lfi>4 = 1 ^ 1=1 &aiw tjfi! 
'spri pi# ajwra 4?»t f9C9 *i)$4 i 4 949 ^c<p# 45019 49 ®49ioi9i i ^ 
«t. C>k 3} I^TO (Centromere) : #!OR5 949 2JC3J4 MMUM* « <? 1W, 4% 
'Q 95ff54 C^rstT ^ira 419 919 C»ic5lft«w I ^ ^51 «1C4J9 

c^ i oiitsi i o i >a# 9iai (/nation i 

r- dJwiflnns 





$3i : (znotimoR yr 

*t. 91% (Ann) : C9(3lft9 IC99 ^49 *1^ 454# OfrlWIOWHW 91^94 59 I 
v,. oWWlftTO (Chromomere) : 9TC9lft4 OStTC^-^ ’pH 5 ^ OflWTt^ 

cto <399 ’fs ’p #4i C94 919 oraon wwtxifirara to i ^- :f '' 

2J99 (SJtOKSra 4I4f#9 ^5*1949 G39C9lf991C99 ^541 <3 ^95519 ^94 ^ 1 

< 5 . c#rs5t (Pellicle) : 9J14 CWW 2jsp I C4l9f95l^t *m 444* <*• 

c^Hc^m.'at i v C9C59 45*t<ft 5 n 44fi> 9f584it f9C9 4pp i f#| ir - 

_ rx / e m. . , A 


_ ^ SKo Hl'vl I I I 

5. 421 (Matrix) : C419f953l%99 494 fiN, d)*l901 ^4 Q HC?? ' j 

4 # <$gcj 43 4 iTjr©51-'a 419919 4C4 1 fo? 5 C.°i<«IH f- I 

4C2I9 2J9lf*)4 59)9 I n '« I 

C9(,46'lft ^49 (Secondary constriction) : ' ' J 

V5RJ C4io9 f*9 4401 151 C9C4<5|(9 fW 91C9 4)^5® ^ 1 SAT <S£ I 
Acid Thymonucleic) 9194 CHC4$rf9 fW faSO-O^Pl 9k9J95T4 * ' ’ | 

C 9C44 lft i£49 DNA 9pp fS99 49J19T 3IW9 f®*M 4C441 ^ ^ I 

< 81 . 9J | t B 4 $B (Satellite) : WMt9IMrfW9 442JIC3 C*lC4<bl)9 91401 j ; ? | 

4t«*|fi>C4 >111(53*1# 901 I •’ijlc.o'lfsp >3# ^ wWC'4TCS'' '.- I 

'Site*!? 5HW «11C4 I 


fifCT 53 ^* 5 ! fiPi>iPT ^1*1 MH R>aaW 'Q 

^(. cDc*ll(Vlira (Telomere) : 2PUT$ >n^B. CS. ?pra WWWIORlCTil S1F3WC*! 
C&pnf^n? ^1W4 >5# 'SIT^R 45H 4C^ i tfra'TI 4C?R, cut^lftnlwn 
«M?IH<1 4MW? C4ICT1 C3HW!CBflDRI # •2113 <> ra” ! TC33 5TCSI ^ «(IC<1 ^1 1 

Q fi(“l-8. 4^5 2J4BI <3 1%? 

: C^cSlPi^lW^ 'SPRjH isi^lf caFlWH'S?IVC4 5145ti?1 «M?9t?5l 
j. CJrJlPlI^ 5 4 ^I‘UC4§4; ii. 7H3CT5rCTl3}4 4 iii. «mC2FK?li54 4 S*l- 

^IfSCTsta^; iv. Ci»Wll*l1a}4 4 2J1314134 | 


j? 








arwr-fftr* 


I CWWICTW I 


O W)»l Call'S? I ^ (Chromosome) <3 f^T (Gene)-^ f^? 

: WhMIC'sr!^ P5Q^ ^^5 (DNA, RNA) <3 02flf&H TOT ^tf^5 
#9i i pw, lira uc*u #c4i 11491 Rwwh i c^ict rc®TO4 4?»mf4 'z^i^ra «ira4 
454 <l«i| ^9 i («H 505 DNA 4^9 i54fB Pl(?2 4)v*l, 4 ^tC99 C<il*l^) t^93 c 14lf) 
>944 I lew 449*14 GHOIlC'StlOra "S|C*tT *flC4 i 

o aRj-'b. cajnoitcsTora 9149 I 44 *1^9 1439 1 

5^3 ; CSHOnCSflOra 9Piraf94 9^9 C9*t #=1 I # f4§@54 'illlPl'b, C2Hf^9, 449 4199 'Q 

t¥o^ liRSil^ii )9C9 9^4 I 

®lWlCBtlOI 599C99 fH®Qra> 4JlPt^ 4<391 919 I 94- DNA <3 RNA I G2flfi>9 9C9C5 
9raW9 | 991- %%H <3 99-f5CSf9 l f5C^19 G2flf^9 8 949 I 94- H,, H 2 (A <3 B), H ? 2 
Hj I 99 -%Sr c#9 9C9C5 2(19 (too 99C99 I C*tfR9IWH9 DNA #l9TC93f, RNA 
' l ^ s nC9®f t 19 ®§s^45is UteifJwrtiJ'Si 2f5fe 4^ 919 I 415I4, Ca ++ , Fe ++ 

^ 449 4199^3 9C9C5 I 4«OlT 0a*IC9IC8fR99 9^!9C4 ^ift 49C4 45I9J 4C9 I 
T C355C9TC4t9C4 C49 90t*lf49 494 *3 9154 94 59? 

* ®3*!C91C®flC9 •§)«h 4 DNA 49^9 <k 9, 4f5 95*19)405 •gf94l 499 4C9 I 

^^ONfel i£]49 9| 9«t 5C4 954SC9 95*44 (^fSl 49*t O 959 4C9 I *^14-44)5 
f* 6 ’ S,! 3? t n^ <35109 |9f^ |99gc( 95919 snj *£I4f5 )9)^ #9 4C4 I 4I5J4 C459 

9**^^’ ' 5,ra ^ I, ^ SI ^ F W R9Q4 59 I 4$ #9 44 C3FIVR5H9C4 

^ <3 9154 94 5C9 4C4 l 

4jif9<5 1%? >49 <3 2J419C49 f%t9 I 

Q 99 ^^^ 1 ® ,lrfSr5 : 911919)949 4^4J5 95*19)49 491 959W1 495 C419^ <211159 

^9395*19 ^SRJ «(C9rSi% fei*t 21919 4C9 4C4 41C99C4 f-TSf44 41)95 901 I 


■5.88 f^f5TvflP=r ^rr»fT?r c t t^aw 'Q argf^ 


■2f5 < e-'1<l'-'1 ft(343 ^TT*fBl3 R\aa|»i 'Q 5.8 (? 


3fi? a 


3(5 A 


<spr$R : (h 5Q*3 I 53 3 WWtvrcsrlH W3 3$0>l’ff3i5il 435 foi ^y® 

^uif5f5 315® i Pi5Q>® 411(3® ^ 513*13 i 331- 5. fe-'aifswRi^l l*i3Qx«> 4jl(3® (DNA) 
435 5. <il3(.3l-Pi'SGM* 4ll(3® (RNA) I 
O SW-t». *$t? 

; 435 ft 535311 $ 3*&i3 3153 4®ft wi^ujicsn ®t3® ■$$ 553 ®i5® f3®f®33f|$ 353 , 
O SRt-io. Pl®Q i 'G&lt'5 #? 

^53 ; 435ft f3S§ s '33fe®3 3153 <mc<p|Q 4> 4f3® ’fO* 553 RSQ’W fs.'S 3$® 53 I 

O-sft-ii.'PlSfiR#? 

ft$3 : •SR (3^(3533 53(5*13 3153 '=«M'5WI (-NHj) ^3® o 51?55lf3 (-OH) '^3® 34355 

4 ft 3 f&® i 43 *4*15® *jft 1%; 43*53 355 ®* 315 ® i 4fi> ^ «i®T3, 53t- '4 jIc's>P<- 

(Adenine-A) ® 031133 (Guanine-G) l 431 <t 333 (Ring) 1313 *lfr® 

41 l 5®ft533 31313133* 355®® C5H5N5 >33° «3l(3C33 3T313f4® 3?5®® 5531 C^H^O 1 

0 3l!f-i5. ’’tRIflRRjH #? 

®*S3 : 3f?f3f4f®3 *4*35® •SH3J 4®f& % (W4R I 4f& *j^ 33*3 I 331- i. 3ltf*r- 
(Thymine-T) ® u. 3l^t5ll>l3 (Cytocine-C) 1 3$3l4f®3 3-13-3- fj ^1^3331^3 4®f 5 
rpl ®1&1541 1353 *#3 I 3f|f3R3 31313ft® 3553 s ® CsF^NjC^ 435 31^55lf3533 313I3fr® 
3?5®® 3531 QH5N3O I 

O fifltf-i® . DNA (Deoxyribonucleic Acid) 13 s ? >33 41$ Sc£J3 ®3H 1 

^3 : DNA 52F15415$1543 43*3131 "gift 31313(3® 33$ 43535*131® ^1*ltB(3 315® I 

iWsb- 3153 Miescher £135 DNA "3113313 3*533 1 f®l3 453* PlSI-H (nudein) *51311 

Pi53%33 1 DNA-3 3^3 3*35=£ 31331 31031 313 '331533 O 133 s (James Watson 

& Francis Crick, 1953)-43 *5lf®fl533 331 1353 l 

DNA 43 ®l$/£'6tf<l® 03 5 *} : 

i. DNA 35*t*lf®3?3f 5 l5$J3 313® >0 3153 s I 

ii. DMA #353553 33*3 ?3f*ltl ^333 3*53 I 

iii. DNA <Stl1&3 355333 ®5* i 

iv. DNA 3f®3i3 ^H3 313153 #533 -srlPs^d *4jjft 3153 I 

v. DNA #533 33*3 l33tf)3 ®$Mpl f®S33 ®53 I 

vi. DNA fijslf® *l3RF®35 e 1 ^53*1 3153 I 

0 4?l-b8. DNA-43 5$1® *flf « 31313ft® *$3 3‘ftt 3*3*3 I 
^53 ; DNA-43 5®t® «$ : DNA-3 "413(3® OSR >0* 535® io» 43 353] 'J°°'' 
®13313H DNA 3PJ 5®54 *ift *4'J *ffo ®53 I *4f® 530# (3t Oil®© »lt«l(.35, UV ) 
4l5 4 ll®3ft| 53I3533 C3f*t I ^ ^ 

DNA-3 3 l 3 l3f #5 3^3 : DNA 3$® 53 % 3 s l4df3l 5 f8 1®-«i(*lft5<1t$ *1^31. 
®353*5 435 ®IJ15®1#1 (Adenine), «3ll33 (Guanine), 31^55)133 (Cytosine) ; ' 
(Thymine) 3133 s Hl^tBl5$3*(0* 533 f353 I '5IJ15®l3H <3 03lf#TC3* 33t 53 H ' 
(Purine) 43531^56lf33 <3 «Htl3353* 353 <1t$f3f3l®3 (Pyrimidine) I 


^5 sq1®-'aifa<ll$5«3'St *1<^1, 43* ®>5 31^I5$3f$ 53533 3153 355^ 553 3^3 ®53 4® 

S 3|c( JsiS^^PUt® l 4® *3^ 13®S*03I?5®3 353 4® ^513 ®35®& 35f$ 553 4® ^ 

3^3 ®53 1 ftS&'oUfs* 43*3153 ^5? 553 ®I^Pi5Q>'al>l5®, f®3l& ^ 553 
jj|'^p$§i'35l?® 435 ®5®lf^® 553 3PlPl5Q>'3l>l5® 3^3 3*53 I 

q 031^33 O fe® DNA "3^(3 3W*I# 3'Plt 3RF3 I 

5^5 : itXM 3153 '331^33 435 fe® (J. D. Watson & Francis H. C. Crick — 1953) 
DNA "533 55^ 31^133* 35®3 5RSR ®533 ®1^ 3^® 35®3 (55353 3^2 ft<p® 

$ 0 % l ^ 35®3 2ISI533 $3J ®13I ic>^0 3153 *4153® 1®SJ# ^3l®3-35 531533 ^j3Sf>l3 
sfl® ®533 I '331533 435 OH* SFR3 ®33 55pl^ 35 i 53 '4^}3# DNA *4^3 3^3 #43i3 : 
i. DNA ^ (5^3®, f33J13 ^31531 (%5153l) l3l®3 3®, 315® 331 53 ®33 55)3^ l 
ii. Jgl ^ l33ft®^t 553 (43*15 -» 433(5 _» fr' r(t) 33^35*5 ’IPtl’llPl ®3f|® I 







: DNA 3^(3 C35OTS05313 3®fl®3 fB® : DNA *5^p v5m C5ft^, 

(P= ®W5,S = 7113, A=3IK5^3, 

^ :::: 3?csi5®R35) t = stujsR , g = «u#i, c = 3135 D 1 PH 

I!” ^5) 

iii- (3^3 ^ f35®3 53I35 ^®f3 53 1«*4f3f3lt531$ OJ313 O 3*353*553 3#3a#3* 
(alternate) 355(0*3 313J53 1 

,v - ^ Pt5®3 wR| 5 43 313131533 filfifD ?®13 53 4® 5®11®I 3t5Qjlfii3t3 533 
fe3 I DNA *4^5® *4]|fe(33 (A)-43 3153 31?f33 (T) 435 3I?55[(3533 
(C) 3153 «3lf#l (G) 30 * 53 l 431 33*33 3^33® 1 
V ' ^ 1^*3 4J#f*R *433 fa®3 31^4533 3153 ^f5 5[?551C5r-l 3® feu 355® 3153* (A =T 
I * T = A) 435 43*(35®3 31?55lf33 "433 (35®3 03l(#33 3153 1®3(5 5fe»15'5f3 3® (353 
^ 3153* (C s G ® G s Q 1 3*15$? #(®3 313 53 A = T, *43® C s G I 


SJCWRI’^ f?f>WI3 3'T‘mi c T ft®T3 O £fgf^ ^8S 


^ 

vii «* «**« ** Tfe C* W >° «*' 

(W1 h *pg%B) v&m&aftcs* ^ «- 8 A ’ ^ ^ ^ 

*15 ?1 3 * 1(33 ^5 '©S A 0° X > 5.8 A) I 

M *m JT* OTI 49 A; W& *»«*> "S*' ^ «* ”” 1 ^ ■** ^ 
rra sia? ?Tcaa 0.8 A I ^ , . «, __ 

o-.* dna-4*^^*^^^ ,# ^^ 

to, . DNA X 5 ,«p ft$3, oi#lPn*H 31 afwt *$* (Replication of DNA) 

SLr^S X’W ^ ^ ’“•S “IfLS ™ 

fisreaa ¥Bbpw a<fca *n«w dna ** ^ «. 


<j5If2R tf’ O* 


afi> A *|flf A 



Tare^ a- 1 ^rssi o' a?? « 

> r erj^iPwiCBi fa? I 
fiai : dna' 3 !#!^^ i 


*$5F5^ O 




DNA ^P 1?^3 31 fiJi^li*! fijfaF5lflj PteaPfe TOf& ?Tta 7 P*t3 35 1 

i sjsicsi *s?3 c#rg-^<j -swr^ni a^ fafe^ ?ja are >435 wi c#ra, 

(<Rs^s C 5 pRB-'fl afa'l'S 3? I 

a 5 jf^ c#ra ^513 ^T5=T ^PJsK* 'SPFf C#T3f <$taa dB’ataB (template 

= ^5)f3E3Eaara5'$33 I 

DNA-af3aTC3®i ^ 4C3 C3M DNA 3PJC3 ^ 

jpxj^s tfpp^ < 3 ^ 3>ca I DNA-aPwlwsr 3? 333? ^©Qs^ijl^ow af?^3 
< 3 ^- 4 ? O'-SIICS ^5 3>t3 I 3>loSr? 3^ crPisi 33 a??? <?' - O' ^5rf%5^t 

^ cac$ arc ? 5 i ^ 

iv oi*[f3acaa a>ca *jl sifefB h'jh '533 'wfi> < pp5^ espial cac^ ara i ^ 

i£rcsfi> < 33^33 c#rat^ tns ata 3 w 2 aa 5 jtj? c#r$ sta<m%i 

^|91*t3 (semiconservative replication) 30 I DNA s^faacHa ®3I DNA 
♦t^pnt^s >iTO^ stomai#? i 

#^t 3?*tS3 DNA I C^m fiolsiH ^ «Blf*r5 1 SRI DNA 

^*R ^rsjH’ti^ I spfa. <7 t^ o ®FH ^ 4? •sn‘13W C«n35 ^55 

»PPCT fim ^sjlfej 'SRI DNA ^#t < W ^ltuol^^ I 

OsRJ-i't. DNA -lit? I 

^55 ; dna -^Rt ZSrR^ (Biological significance of DNA) : DNA ^?*1‘ r ffe 

^Pl ^iMRil «<RR5 o I ^lft^Ts*t #13? 3?*Nfe? *!eifH<J> ^ 

(gene) DNA ^51 ^PB B? I PlyPlf^S ^t? e 101?Tl? 'SPB^ DNA-C? 5 ?s?TBfe? BT?? 5 O 

?1^?®TT^? I 

i. DNA ?T?1 f?«!'StW? ’PI? ^ ?P 3? I 

ii DNA C^CT? ^SRJ iBfBt 2RS1C?? 031^? 350? ?SC? I 

iii. DNA 3 ? ??CB? ^Stf ?? 5 351^5 ?53 33H ^51 3TW I 

® *W'itr. DNA (Deoxyribonucleic AcicD-'fl? t'tPl'Si t®Tfl I 
^ : DNA->H?^?f i ftl : 

*• °NA ?5*Mf%? ?1^?5 1 

^ QTOTC^rw? C®t5? DNA '4? s fi> ou?»tJ^ ^ I 

b. wic?? ^1% >a f^si^c?? 33 ? >ii?i t?^T 5R*t ?p?c® arc? i 
dna ?t^ tssnfa aiffo?s ^arc? dna->b? c?3 <pw 

dna ^ ^p?C 5 air? 1 a(??^c4 PiSfJaa ata i 
^ ot^tsjci ow awist^lt) Sa^? 1 ! ftt? dna-^s? ^ 1 

RNA (Ribonucleic Acid) ft? ^ '3T?H 3t ft^l? ^Tj3 i 

^ • Rna : c? f?<sQf><j> atj i Pt c g ? araRsf^'sBRC'i? ■stcbpii? aT^f?? 5 

Bltc?m Oj«tl? ^?5 SHI'S? C?3 (^T??S) %3t? %S<j|Ph ?TC?5, OIC«P 
’* W * S ^^(RNA,«, 


*8v ^ ^ A 

<3pt$r gt : gro #g cros rna to i cto*r m rna «nr<. 

siScetarefw gift >o to Ih$Q>to i ^n^cstgrro. in^rora, (brcticst-:, 

4*. aero's rna araai to i f^frorog ftS&uiMW to?. dna- «*r 

TRggi^f ftCTO G3TOTCS?TO RNA ^IR 5 1 ^JFPCSfelT CTOg'fl RNAatTOITOlTOTSlftl 
'ol^lOT'3 RNA TO I 

O «Bf-*p. RNA-TO C5M <3 <l»miR^ *f$R g*fat -P^H I RNA-TO *1* f®Tfl I 

: cste : rna to ’jro ce^-^ri to! i 4fi> ^ f#rs to^r to- i 

>£Rl tlin?T TOsrfTO U-^ITffTO TO (hairpin loop) T 1 1 




I 

o-®=o 


Cl/ 2 


PfS&GtWs - 


l/wuifefira 






© 


/ grtcfrfH / 


b-0-0 


L WU 

|^/ »pnf5R J 


fra *.08 : RNA^pi TO?*? I 

T t^*i : fiwPiPf® ni*iiiilH4 TO^Picg rna MIS'* i 

i. gfogig? TOR (cacSR? TOR); <4fi> % <w4h fgftt I 

ii. •d^ClJlI'SHI 5 ? TO (‘*HTO)-«ulR>I'W, TOll*W, *5nlPt«i TO? gRiolPw 

iii. iWW? (WWlfi<f «I#rS) I 

iv. ^TOf5TO^eg^cggtRcroiTOjTOg3«nTO*iTC3 i 
RNA- ^ «*M : 

i. RNA -TO -2J*fR im CSfrf^T 5 ??CSg I 


SflT? A ■SltWisi’R fgf5T>TOT ^TTJfRJ't R'aaH <3 sj^f^ *8S> 

ii. tRNA -^ifroi -a^wha-si to 1 

iii. rRNA *lgtg|Pt'&S 4 'Q caiffr*? *1$R <P« I 

iv. mRNA, DNA $W> gl'ol g*ri <p« gi^MIbStlW Htalil i 

O SfJf-5.i. RNA-TO CSPlR'bl’l 'NIWIHI W=( 1 
ig^g : <3 4>lt$R l's('3t'J> RNA-Cg> fiwI'S ^15 '5IC s t TOt gRT *C?lt 5 I 

i, tRNA (BWTO RNA = Transfer RNA) : CT *R RNA CTOftgs CTO siggtf 
sjjlfroi '4|j||5|vbW mRNA ^RFSRI TO (Sftftg R?CTO W1I TO 
(TrotTO* Srwra RNA TO I (TOR ara >3i - 8* <TO? tRNA SlTO 1 
ft$&?rc?R C»TO tRNA ^ 33 I sifefij tRNA-C5 CU^ft S>oft TO I 

: oari^ ^fticnw? ?m crofts ms ^uf ^jtfvwi mRNA 

’app« ?RT I 

u. rRNA C4$wrWNI*1 RNA = Ribosomal RNA) : <?PR RNA ^CTOICT? 

5f*JFl *llifi^ SaiWH f^PTC? < W'St <pw, \slC<t> 5Jl*c < llt J ll i ll c l <K .«1 l t<MW^ RNA- 
i£R *l'o<) i <ll tro-fjo «P1^ rRNA I (.<?!(. *)<i iflW? i 

: *i5miwn cto 'swig to'tR ?nw ^ira cto^ caif^ 

3 RCaf^5 | 

iii. 4l'il<$. mRNA (C 5 TC 5 T8fRt RNA = Messenger RNA) : CTTO RNA 

3 T°c < i > '4 'Siggiff callus ^cacg? 51^ Rc^c^ «i i i^ < w ^cg RRS 'auiRwl '*oiP)^ 
gi^R *PW, CT'BC c llC < t 1 cgOTSfRf <It RNA ^C*1 I DNA (SIR 5 

^gjcg mRNA ^jf§ ^5 I mRNA •Wl CB^R gt'ol I 

■♦let : IhRsI osiifD»t 5t?i*fgc e tg RT^t RS&gM c*iw ■ > iRcviai'Sic»( <pw 
^ fegiCTO -3 tRNAR 5fl«icgj ^JlPi'CH! 'S|Jlf5f'S , JN*I 'ftsf? TO I 

iv. gRN A (CSTWfU* RNA = Genetic RNA) : <?PR RNA ft? «T^Pi CRCS 

^ %TO TOi TO 'STtRS OSfC^gs RNA TOf I 4TO CTOJ #TOC5 DNA 
'Syif^s TO 5 1 

^ s l i 8 i : £WR 4 IS? G 2 JlfTJ«i I (, < P|(.' 1 I t'Plt'il CTOI g\'“p|fe? ^ %TO ^3 'TO? 
(CJPR-TMV) I 

v. 'SIl^R RNA (Minor RNA) : 5fl$c5l3F5f^?I rna 3 f^#|g RNA RW foffg 

rna toc^ gi?i crog caifSwg %*t ‘iH'Sri'^wg to to i 

: ftferj ggt?R totwi to to ^ Rwcg to? to i 

0 DNA « RNA->3R ■JRgi i 

| 5^^DN A « RNA->3R W a?4TO5C5Tt ftW : 

C^na - i RNA I 


»(^gt Deoxyribonucleic add; 

i 

^ N 2 «g w 5TO; SHfsfe, Cltrafe, 5il?t5!fip3~ 

^gtfgsi to 1 


RNA 

i. <3--<PI^*i(gRS 'I'^al ribonucleic add; 
'flPs Q2 ^ C#l TO 5 1 

ii. ^(t's g^^CR ^Iw •(! 'flu aRdt'o 
^SgiPl'd TO 5 1 


fiJCTORJ* 5 ! ftfthiPT '3Tt*CRT c t R'eaM ^ •2f3% 


’IT? A 


PNA -— r 

iii. iii. 

> A .. P i(i^ > . ^ rl x I J i'.i'? i 


^pftBi TO^Rt *i%?i *rc®Tj ^It-yl-g <7$ i 

iv. DNA^fi retfiCSt^ttg^ ' iv. RNA^^DNA^^ft^ 

v. v. DNA RNA 

strict dna ^ferr i 

vi. vL 4fc c<pm^ dififo ^'g i 

vii. DNA -43 £PTOP5*T <7$ I vii. RNA TOFF5 ft*T aPTO iTO : 

- Ribosomal rRNA 
-Transferal tRNA 

- Messenger mRNA 

o fiW-^3. CTC*I®1 «j s I ft ? 

OT CSrRFt CTCS^T «f« ^3 ’TCSa ^ 

^ ^JRWTO I R?*FtfTO CilM>M3 4t '1t<i*HM<li ‘CTC'&Pist*)’ TOT I 

^J5 sjar) : DHK i S fts 3FCT £#n$R TOfcmi 

(forci) ftgr® r wtlft tosh *cs 4*rv sw <tto (’Uiwt») ^ *rai sra 

t%*j shh c<^ 1« £iw*t i 

35 ^3J (7T»jfa TOITO ^5?) : ^ 3T S5C®lf*ft CSflH ft#5 fafttTO 3FT ^C*1 SPPt 
*j<FCT (F,) L+Wm 43^5 ftfiSiTOlT sfUlfr® TO5; ft? W CTO S«flM*IW 
CSTP5T C5W 4PP SP13 5Ps 7^3 3T 7l5ft5TW ftTRS TOI 1^3 ^ <RTO 4 C<H 1 

O aW-^ 8 . ft? ^ - r _ r 

^s? : ^Nft& I PR CT TOt*lft3 ^ps, TOHfrifo qTOiro ^•‘irs, fly 5 - 

^ft? w <3 StTM'l 3Tlift Clifts ^1, <?l ’TWTPP ^t 'D'l'i? TOT I 

O Sfif-itf. ftH^? W5 "TF'OXTO RTNJT I 

i. snftER; ii. CWi; iii. 'SI#?! ?t siilfawiVTO; i v. relwIft frlPl; v. MSJlwWifcTO; vi 
«ftB fcrf»f8j; vii. SPSj} viii. ix. x. 44*R. , *5 31 *imW?& 

3R; xi. ftTRR 31 'ST^jtfts 3FT; xii. 4=3; xiii. 3JT3: 3R l 

l rm&S (Factor) 3t ftR (Gene) : DNA **p 43^ Wt ^ ^PW 
C^ft^s c§fv 'Q ^if^s ^RS^S ^ ^5 CSIW ^S?TI53C5 ?#t8j ^ ^3. 

rpjftS? ^1 alW <W I ^ r.cfr 

U. (Locus) : M- I W i ean P l 4^# ftft? ^ 4? '5HT5X 'smftW'a w ’ 

^R^FRa 5 (^TRSPT ^ I 

iii. vsrrrftm 'SUlftWtRW (Allele or Allelomorph) : (homo logo ^ ' 

C4- I CHIC Bi ra (M75? (?TRSIOT ^R^FRSlft #R-c«tl^W 4^3S ^• l 
OQlftsi <tf5l i '5l#F( 4*$ *% (CJPR-TT) WRI 4W ^IBH ft<#5 ' 

(<?TO-Tt) ^ I *PR ^ «UlPl e ) *11^ ^«R 0:1 

'se$X% T, 'SMjlBw «1®^ ^ I 




'sp 


A Jft*m fftasH o -gf^% 

iv. <3TOT'5lt T fPf (Homozygous) : C^lCTl 4^15 ftf^g ft53 e Rsift 

\5RRS cywiSfl^MW ^ I if) SRPR ft-^5R #3 CVTCR> 
^fttj ’P*® #1R? I (7FR- BB = *m, bb = ^Jlft i 

'Q^ 4^ S RT7R 'SFRRSR <PCSI I 

v c^6iwl«jl^ , fP) (Heterozygous) : t^lWI 4^f& ^Pl^T fH?ia e H i rlt 
msK^ifta ^Fi, G^tWt^’TPf #? | giyKs 

><r 5)5 'awlM ^<1? fifts ?#fg] 7p*i3 «nt^ i c*rsR t 4^° t «r«fte, rt-*nft ®rai 
^t«1'3 'Sf (.^ulwl'stl?’ > tM I ^ao^TT ^pRTTR ^FHC^R <f>M I 

v i. sftt> ?<tf*f8T (Dominant character) : 44>6stl^l ft’lfft C^JWISjI^'II*! 

#R (TT 3T«k tt) F, ?SSW C^IGTTStl^fPT #TR (R ?#f8l 

SW*T ’’IR 'STW sft5 ?#1^1 i (TTSR-F, ^ « RTC^T iRTTR 

stwr sfr ^£RsfB «lTO?f'a (Tt) *Wt aR#! 5 ® 5n i 

vii. 4®^rT (Recessive character) : c^ulwl'srR’Ih ^f5 ft’lfft*^ £<tl*1t£j<i 

dRsca eimsta >a^f5viw faftgj sr^ps ^tt, '5(<r^ <?itcrs i 

^(gRlft's 2JH^ (pftgj ^?T I (3PR- Fj ^ 'Q *m$t S®?( 

‘RCT? ^#ltSR ®RI 43 5 fi> #^T Stmt'S (Tt) ®rat SRnf*!^ tp l 

T5P5»fH RrcBl 3*53 I £f«53 2fWt ^C 5 !^ 

'5T 9 iR«j^ on^p *ra^?wcsi ■w ^ i 

viii. ftwfl»l$*f (Phenotype) : #CR? ^TftR 5 ^‘TC^ ftHl'Gl^’t <X?\ I ^ #C^ 

«IR5R, i^fe?T1^^4ft^#TR?ftT?Tj5lt’t^ 

^T RT 1^ ~$P5 vfTR | OTSR- fta^i <3 ■5t|£5t ■sfB? ’ItC^ 5TWI ' P RF1 

3TS3?im RBTC5T F, 3RQM ^<3 4TM 'ITC*JT ([WH 

WF&?Tt (Tt) «TC7P I 4'»ltCTftCRf^’t ^?n *5raT’ I 

ix. ftwifclVt (Genotype) : C^T #1R<I fttia‘1«t>l31 #^T ^RRs 

fti.iluR’l ^T i >iRsf^ #TR? ^5R ■^^T^R (MRS^RT^ra I *Pj*t 

ft(.1IL>|9,' s> RTfT Rft vift? , lR(. < tC*t ?P1 <f>M '3W? RkHl'Gl^’PQ 51^*1 

I 4^f5 5RI nrc^ 1ifPlfBft*t ^75 RR TT RT Tt *m RTC&t *1K33 
^ tt I 

x. 4^5 T^r <n Wpl^Qlb ^T (Monohybrid cross) : #TR<I 4^ 05T?f ft’ffftijff 

S’R ^fS (RW CR TRRsmN ?1 3PT vt^RRI tp, «RRS ^ ^T 

3R | CWT- ^TM « RFilft <rt4a RftvRR? W1J 3R I ITMI^Q* 
^ ^ TS T ,, P5T (F^ 5ft& ^IF5 TmjR'PS OS) ^5 I CTC$*T 

^ 3FCT? ^S’R ftft ■2J C BR I 

xi- ^T TBT^I^Qib g^T (Dihybrid cross) : gC5ft?T ft’#®*# 

^ RW |R 3}t^ROT <Tt 3PT RBTTRT 57T, «1TRS 3R RT 3PT 

g'gnn- ^MM c f-cyi5wiiRTf « ^nfft^-srarmT^ Rftf^rc’R ^ft i 

,S ’^ft5 3FCT ^TT ^*P5J ^»| (p 2 ) 71^3 ^WraC'R WT RlaTipr® b S O S O S i 

!5, ^ fTC ® ‘rpr ftjpftprsjfts vn<f!n to i 




fgf949 ■O ^ A 

Xii. <$% 3PT (Test cross) : F, 31 F 2 «qa 3?W9«31 «M*ft»IPI 3t (*5|WI*R»119 
'si ®i Rig gregtsc'ig f3^9i «r>HRf*i2 #133 3iw £ 93^3199 

gf 3F9 g>gtt31 39, ®1C35 C5%3P? 313 l 4®TC3 <siom Fj 43* F 2 HtMfGlkl C33 
?rji Tim i cw- 9igsg *rat 953 *ire (Tt) 43?, fg^ 3ii$i g5g to (tt) 43 9 k«ijici 
3T>I13 i£RR3 fg>Wl5$fags 43?. Hc.i|5|$Hl35 ^l^H® 3J3 ^ S * 1 
xiii. 3JT3* 12=3 (Back cross) : F, ^ 43*15 M?lwle»&TO ^^93 TO3 ^' : 

t£jgs 33C9J3 9CT ^^tra c tW 9J13* 2F9 313 I 

O ■2n3-3.'fe. Pi(5W (Cistron) ^t? 

: HtR3 4<M»C9* HoiR 313 I 919133 ^ Pi( 3 H(.<p 3 1®R 3*11 39 I 49*15 
<M * iR 4 i f) 43*13:3 hot *t®ifg 9 * ■jvj^p Rhwr, itwhr f^^R gi 5 toi* i c 4 iwi csm 
PK21CT3 5ki 00,000 RSIjN^wg 93R < T*fe 3C9 993* 1 


Hr 



3* 3 <1 vj ® 

w3 <r>fI5 fen ■^rs ^g*} ga ( < il*ic < i < i^i^'i> ct>lH) 
g* g g g ® 



02RM.9. C9-5M (Recon) ^t? 

$33 : DNA 43 C9 ■jy®5| ^?C*fg 3WJ 3F|5 r.-<J«RI 9” t 13 vs|w W <H 313 I 4C3* 
TPfWUC^ 539 43*35 391 gg | 


3* 3 9 9 « 



^ 4 «f ^ i 


f&$ ; «<pw 

O 2ftJ-$.tr. R$5 h (Muton)^t? 

$gg : DNA fS'^si C9 gRPt fs@t5*R ( < #?lf^) 3l5 ®H3* 9 13 I 4? 

CT C3*HR1 4<*CSif©l ’*933*13*5 IrSm 391 59 I «i»ijwM 35ft 319, fstC'<-. 
•Jij'ail 9 R *1 Rc .*19 l 


^ 3 *t 3 8 



fa: 


i 


vffif A giw>w’3 319193 f9® 5H « «ni% ^.<m 

q £9135133 *R33E9? 3)f®3R 39C® f^s C9I3JT9? 

; cwwc=1<l ^ETOt^TT c<P<3«n 3”^ fi(«J>i>vs|<i c^cg sfc?JI®fi i volost tVWWil 

?3plc2l«l SPPPt 4 <pc.btI^| 3^ ^Pll?|<' f®R ^|<n 33 1 fgsg 

3H33S 4|f.^, CTCfFTW £T< 5 H 43511^ CSfl®! flp g 5 ^ 5 ^tj 1 

Hrt33 3I3 "PR<p QhjI<i Wt >§lw5i ?#ft8jg fiRsH 3t5 1 w CT 33^ c^cg fiflsjpps 
2g1*l$Tr3f%g ^ib<3 ^ 33 1 433 picswa ^39139 gjf®aR 

’iRlt's 1 ■J'o^lls 3<“WR>3 C933 WC3 O ? i 431 JsSOgOSiiiRf 
319, CT33^<rt®t95 C9(,3iW9 ^33C93 ^<1IC®3 gjf®3R gsg , 

o afS-oo. f%? %C33 g'l'St TStgg ^m*h i 

^gg ; f®R : 43!f5 RP^ M*ltl 31 5f$3 R<jaH<Pl51 3RlR$&'a5l^E CBtl33 3R5 f3C»13 

3C3ll®R I 

|S(c^9 4TO : 

i. feg g^wPsg 3tw <3 i 

ii. (?P13 1%5(3fC33 339 lip 31 DNA ®13 33$ 3 W |^ ^C3 1 

lii. <2llfi>3 3SJ^l3 e l3^ 4HJWJ 3TO3 'SRI RNA 9^*133 ^C3 I 

iv. f®H ®?l^cni5 C3135 %g 3i31^3 fijfaRIT 13933 333 1 

vi. Hr -SFSTSF 31 *IWI3>«|C3 C3TC93 3^3 ^Srf33 3#3^I ^933 333 3K3! 1 

vii. 1%3 C93C3 3353 21333 ?Sf3f335 9?C®® G2J39 333 I 

viii. %33 3^3 3>lJ)IC3l 313133® ^9 1 ®£3 Hc*I3 333C3 Mutation 3t6 3IC® l 

O 2R|-\0i. %33 2psf® §rg3 33F3 1 

®33 : %33 3T3I33 ?3f*llroM Rc5 ®3t '5J31 ; 

>• 2jf®f& f®R HS&><> 4f3® 3131 3f$® I 
‘‘ 4^H %r 305 i(2-oo H®@S'fl5lt® HR3R I 

^ <33131^1013 ^^3 ^R 333 43° 4f5 C4»IC9lt®? 1 013 ^3fg^ ®ryi I 
'V. 31313«B ..ggsH HflR3 313 19 (H3> 3k (PHl^J ^*13 HflR3 23 HrST 3 t33 2T5J3 f3$T3 
^ ^ | 


fsrpra Tf^tJt JSW&f I Tfor^ (^Pf) ($& <fl 

vi c*^) *rfo , HC3 1 

aft cmtvicsiicsi Hr«m Hr*i9 ffec® 3%® siw ^3 » Hr caro i ter i cvg 
^RR ®RaT3 333 1 2|t%H Hr 3131 C43C«I I ' , .'5t I W f3T39 ^ 

L "*W9 C3I333 (Locus) 313 1 49*5 C3FI3Rm9 ^9H'® Linked f®R 313 I 

viii 

jar/ 1 ^ ^ 23Hctl3 9f33k 3T 31^9'a H3 ^RcgjKvfR^ 353c® •3R3 I 

’tkg'kt 3 rr 1 

‘ ^ 3393sf5 39^9 'Stb 1 <53 9C31 213R i. 

, ^ 43^ 9?C3Sx53f|t 3l<»t 1 


* 08 VOL* 

7f f^^:toto (regulatory) 

^quif sbr? m i mcs ’lira- «w<Bb (promoter), racspra 

(repressor) .*1 4?*j™? (enhancer) I to? GStTtto *Kl ^4?4*5f?? 5Ri 

m&M ’i^pnra^ to *nw ^ ^ra i tow-* ra Hr, 'Jtoa 

^cp^g fa $ sf#*5 ^3 3?iOT?- 5'-GCTGCGAC-3' fe# «PRpt- 

tsisgn 5wra a? to csjiwtBra wt itora W ^ra i ^ . fr MMi 

feina ^3? 5' -3' ’jara^l ^P3-5'P f* (temp late) to 5 * <1^4 i 

3' _ 5' ^a<K^ %Jtra 4H3)? ^?i? •I'jH 'ad?dFwi ^ra 5—3 *a? ^v 

■a^gsi qa towi ^cp 5' - 3' MS? 1 

toR? 'sm?T? STC??# ^1 *P* tora (repress or) ?1 1 4 

^wset to? ^ifeto sw*t ^ra i ^kHrIt* ?tc® 3rai$?ra? 'sr 1 *?? 

n <7r*tra *st ftfo® *?& to?ra? «WR i torara ? ! w m ?? 

•*WH> f^wt (negative regulation) l 

(enhancer) ?1 si??? 5 to? *RJ'® i l ^to 5 ^ I aJW,&, -"' : 

TTO && 1®r csiras to> ’Ito *am » ?*? ra? ^rjm? i <a 
vsr^r Hr c^ra 5 ?^ (m vm ^ra) ws ’lira i ^ 
to? ?ra sfoT? to *a «i a? 5 wu ?$ i >w>Mi«a 5pI ^ ^ ** 

ft$5pt (positive regulation) I 

Upstream Coding sequence 

. Downstream 

regulatory I 

— 


Coding sequence 



Transcriptional unit 

for ; tor ^rff4=f, T c cWPtc rfsSPtfo'rwi i T L k , I 

emiSlii WIlUrr&R Dr mm upstream regulatory region &X Do wnstream region - ^ 

<?. ■JT?.w v *?ifl ' 5 h?*i : fera? 5)tras«?T^ ^ ^ .-^ 

straff M? ?ra t Sfftowi ^.SlHtJfDo ; ' - 

^ Shw*r ^ (kr ^ la "^ 

unit) '&° ^ tol? laHW-'R ^®tRC5? srn?T 

'®j^3Fsroi5^ vsoifton ^tPrc®^ O^SH ^I?T ^St ^Tt-T I 


off? a ^jrapR? 1 ^ f^t^PT ^rrtrm f^saH « ^rg% ^<2- 

jji*dap>f»RM ^f?c6? ^’ira? to* 5 ' 5nc3? ^s*! <?wtra tot? %a?s ^rt^r <pra 

^5 ?^(T *?? upstream regulatory region ('S?ft^5 t^?a|<t> ^cj) ^ 3 ' 5 jfcg^ ^55 
to? ^n*I ?ira5 1 ^Bjra 5 ?®Tf downstream region (tRJtf^S '5R*t) 1 

Q a«-'«>.1^?m?T 1 ?M?slBR?STC®1^c?T?tra? 

§33 : csptrai -a? 5 ^ to? <£iMi'5ri$’fpi ^ ^tra? ^51? ?q?«i ^1 '®iras 1%^ 

)^j l t^tU 5 * fe? ?! ?T3?s fe? ^ ??ra? ?j’tf3fW'5 (Mutant) fe? I , sif^si«q 
#c?? raw? a? 5 ?i a?5if??5 #wrt ISr i rapiraisn^’tpi ^ ■sn?i?i? s r? i 
^t? 4 ! f^ 5 ! ?i 'ti'®! ra ranrat a^sR c^ira 5 fiji^ fera? ^fwt ^i’r -sth? 
Tifcif?? 5 to? »i5 ?ra ?i? 1 (t%?iM to? ?5i^5#5i CTctsw? srr ^0 ?n 

rylftot : 3P? ^’t) I C^Sftot ?T ^ filgps ^ra (Pure) ^?IM to# gjef ^ 

fsp3#t?? ?tB 1 ?st?t 05R ^ptH fiiR*# #?ira? ^iwi 5i^?i?ra? ^rat ??*t??TO 
£RS5 3 ^f*Tt§T? O S i a? ’(tos ^ 2 i I 
o aW-M>8. af¥Snto f%? 

®<3? : ?Wfe? C^C? a?>II> %R? ?Rfl 'SRJ a?sf5 sR-af^i-P 1®rW? ^TW sR5TC*f ?T?I 

<w0?i? ’raferas aPpsn^pi ?rai i 

■afi) racsrai? 1?€)ri ^czr ?jR>a*n 1 a? wi cwraw? ^a? ;> » ^ • os^a? 

’|S<1C'0 io s o 5? I 

o 2f!i-'s<2. af ? ft]TfB?s o ^i^#jifD<p ?rat? 

*** : * f rf*f^jin>^ %? : ra fe# 5 ^’i? jR-a^ito toi? £?Pft!T fiRrirat ?nn tfR ^3 

^srra* af^ifD-ts ^1 fiR ?t?t 1 

tto : ot to6 fiRnc*r ?wr ’ll? ^hrs ^c^nf^s to ?i ?wm 

%i?i?n 

CT^fsr^to <3 t-H^fara^s ?Hc^ftcD»t ??ra s ?rar 1 

: c»t^ tot : ct$ (?itn?«r5 x ) c^iwiteric? *i?to Itooranras fira 5 ® 

■ ^ 1 ^n?ra? (ZofS?^ to? ^toj? ?5«n ^rt ?i? i 

_ ^ ^wRicli^t ; c?^ (?r?t? e t« x ) (SFiOTranc? tooran? ?i*f ’i? w i?r? 

***** ??rato ?ct 1 

U^ *3.fea?a (DNA) C5%fa? 

• '-M-iii rg% 3J5JT >u<T»Ib ^IvoJigto *IHI3'4><1 C | ’1^1% 1 ?1£5 C?>n?? ?C?J 

'"‘^'a a? ’SRl*iT aPR f%f IwSQi'a'Giqvi) fijfaia s||c?5 Tjf tofS ^ip®! a?° f^Tsl? 
^Irasi? «Pt ?5ra (R? 1 S!^, Rito? ??^ £IC5J?S V R U??? 




'Q — A 

o Sfij-Ob-. DNA fiPfl? fa? ^ 

T$m ■ fom tou cwi ?Jfara dna in? ’tw «m <?roii ism DN A-??rfn « 

^ ^ <F& i fa*ra TPmwvm&n 

c«fc^ sn<a f^sfra ^TC« ^ot^Rj f^ra Sr^?i 

frfenn 

csiw mx .Ws*m?i ^ cro* i ^ ^ $&* ^ ^ w 


| 


vfjjj A ■alt < J*- > 1<!‘ 3 T RP)>iP^ s^l-sH R'aa|»i 'Q •2)yf\S* 

o £fiJ-8o. DNA l^>tln Stfa?. lira HJMII’1 tBfJJ? ^FT | 

-jg? ; 3 (T#ra 5 ‘ijl'o* <3 f 3 Ff??H 1t RR^?C e t DNA Sfjfa )oo% ?!$?> I C?fi> DNA 
Ppto Sjf^° ■raw afiiftra iira^ i<»b r(t ^tm cto* ^ *uh»ic«j ?j ?^\5 toj i f? 1 %»j 
(^pja dna a^fa? ?*E??sfi> ?j?5j? fttb ®cg? ?s?j ^ 0 * 11 - 

i ?5TO!t fiiraiSR TOT fa^C*? ?lf?? TOM ?!, ?$r « ?#o ?!?1? C?!C?? DNA aftet 
to RFb'sbiw fast i, pn^ <p?t 5 w i oi^fciw •srrsc^g x=fif%o ftqj?? ?rar to i 

ii ?fa Kiwi's* w toi?i??! ?hj^'o»im <w ?j?twi ?? , ®c? ?t >u??, 
?pef? c?>rc?? dna aftM ?sc? ?i< 6 T? ?r -«W 5 ?s?t ?g? i 

ui. ?#f?*5 ?fTOT? St C?lf? (TOP SJI« ?! ??av5 <3 1 *!ftera ?R]3! CTOS 3f<g y%P«! 
dna affat ‘rt e mft? ?TO? DNA- 13 ? fa? TO? #l?s|f)W “RT 3 5 ?s?T 5 W? i 

iv. <?to?t I 3 j£wm soi? ant? "'its ?fa ^t? ?as ?! ^ 3 ? (?t!i?pT? ^ c?c? ?t? tot 
SIEW fofiWIM? ?TO? C?TOT? TOT aiTOT*??? dna affaFl *C? ioo% 

V. < 3 TO!I C?!? 5 3 lfat? CTO! ?^? 5 ? < 1 ? S 51 ? ?!?!, ?! ?! >wlw? ( 7 PIC?? DNA aft?? 
<PC? TO’fa fa?!?? *<il ?!? I 

vi. TOT? s??? faf5 *HI'3 > 4?C c t DNA t^f!? taf^? ?]?5jSo | 

Oaa-8i. DNAl%fC?f%l?T%?-t5ffC?f^lt%? 

®< 5 ? : OTIC?! DNA S 5 TJ ?! DNA ’IW? ?C?T fiw ^ 1 ? ?(g2R ?! t?®§^Q5i^s ^j^gni 
M?? a^f*t<r- DNA ftfC?ft^ ?«? ^? | iHt^ f??fe^ DNA 5 fg%? C#^, 

?!? ?wic? sro? dna s?g? ^i? ss^ap? t^f? ^ ?cn?Ht 



raFBT ’Tl?JT (kbp) 

_ i. SV 40 

<t 

0 x i<!8 

<t. 8 

o.T 7 -?sr 5 f 

Oc^ 

8. k - ^Sf 

8fc.£ 

^ E. coli 

80b - 



^0,000 

L33^ 1 

^br,00,000 ^F 5 i boTO) 


P^' 8 ^- 'TOR^ras f?®H ?®TC® t?s C?!C?F? 

^ : ,R31 ^ 3*nfi5? SiS? ®IJlf5? »F ‘Tpwfji?’ CTOS, ?|? ^srsf smc»!T §a^ta? I 
^!C?I C?S1C?1 ?lfTO!? ^s?nfe S5|f%g^ q ^fa , ) l' t 1 »M?IC?' f%^ f?fng 

^ ^ 51, ^ ’rara ’Tiro! *t*T 

' 2 * SneI 13 fcfeC's %ra 5T?3 TO5! ?! TO!?st5| E l v i ra CTOt? 

%ic?? to ^c#g 1 ?si 5 rk? ^ afa?it? ?tc? fen ?c?^ 
jjj(i ^|?srih %{( cjj f?b|<j<)j^^| ^n??i srsj^ ?s?f| > c??!c? ssra?!? s»?g ?! 1 ?bt?*!? 
of c^sirjn ^ a4icy t?isn?!? ?r??!?c?s vcshPi* f??3!? ??n ^c? auc^ i 

?n? 15 TCS 5 fipfFl %?c? S’f^l’RC?!?!, ?! Tpsj §i*n$C? ?! S 5 ia?!§tc^ *RT 3 S 



TOB $#1 31TO *1101 1 oft ftro fetSlC33 CT C3TO1 'IWft *»•<&* R«C^ 

^i^e® «nc9 1 ^wfww c3 tos toi fton* sm 313 *® to tocs 

TO ^tJI ##®R, 33UH133J1, (BiWilR'aBR « R*jR^lt ^TOPtJ l 

O sW-8>o. «p<.siPi 4 c5% fa? - 

$33 *cro 3Ttf53 ^ TO3ft3’ cro 313 

R'K I hR)^ C3 C35R31 ®«0* TOME® STO %3C3 fc^pRCTWJ, 31 ^ 3i 

^*131*itE35 W 4<5W SRF^ff ^ft<M 31TO *11E3 ®1C4 Jj>w*iPl4 (6% 3*11 55 I 

0«W-88 ^CJRPfafe434 0TOl$f*Rfa? 

$ 3 * • fan esprit T £\ ® few ^ifHpra ^wffi ^srsn#® *wfe, 313 ^ito iw'ww 
firo 3W35W 3*131 to 4351)335 3#3 TOfe*i3i'sif3*i$siC33353t*3i few 
<#^ra *ra#c35 5^sm to to% few faro &f^° i *t3 5 rffc® ^feg ? toi 45 c^ifv- 
^na fcftt, few dsfet, few WPH 3®nfi to * 1 * *n® to i to ^th fiw 45 
fern aittfk to 3#i® <## i 435 ft 3133 cro («fw cro 39) an ft* *i® wf5 
(c^ c*rai 3 few) tos «to i 43 toj >o% few «n* fe*t toitoo <aft te 

(gene) 313*1 TO I #3 TO1 feW-3 44 43ift f3f^3*«1 ?| CTTOft, 31 4®ft *#•*- 
3lft I 43sft fe?3 TO 3#Plf3®l 3*3133 TO G2}lft3 3^53133 (protein synthesis) 
313JC3 | 3# bo% feW-3 C351E31 35151 C3^ 43* C351E31 ftfiBjE* 13333 TO 3t TO TO 331 
i v£) 33E33 33E35|fe* (noncoding) few 313133® 'jfe titW3 31E3I 431(13 TO l 

O «RT-8<?. #434 C2rt33^feV43 S)*#’!® fifa wH I 

^J3 ; #434 £Sffa$#* ^PT 9 ^ 35313 513J 3%SJ SJESI513 C3 C351E31 ft*#® ^ 
(biological sample) 31 feW-3 ^ %3C3 35R5 3TO TO I fefe*l 33^33^31 C3W 
35, 3M, %33, 31®, #3, FI, C*# 3531 #J1# *E® TO feW-3 ®3*^ c 1 w 
iOOK ^ feW MWft)*l*-43 5131 313*13 33^ TO ®1 5fffelC3 fe^ TO 3^3 
sn’UTO (availability) <3*13 I 31*1313 ®3S3 313133® 31*1313^1 (crime scene) ^ 
®I*(31C33 f 5 13 s 13 C3TO1 3J%3 351^ C3E® fill® C33E31 ?®lf335 3^33 ^ 

3531 *3 3C , H*'ol'5iC3 3 TO CTO 5 C3Q31 3^ 31?5if# 3^313 fe43>3 G2!Wl3<.*13 TO M 


*lf^ A 


•2TCTO3^3 fefehiPT ^n«rt3*f R'aaH 'Q *(fS> 


jj ^1C® CTT5 5* 33E33 *13i1® fe’JPffl^t 5RTOI31®! *11® 35C3C^ I 331 — 

-q {^35 ®TOTO3 Z'lt'Mm 3^F*I®1 (Restriction Fragment Length Polymorphism-RFLP) 
^ offspro^f C5*3 15^113*13 TO31 fefeTO (Polymerase Chain Reaction-PCR) I 

0 4 jj}- 8 ®. RFLP (Restriction Fragment Length Polymorphism) *13# #? 43 

^ji3TOifer»p 1 

$33 : RFLP : TO^.^.R fTO3 3^33 *13# 31 few <21l3»l*I*it-43 ^31 3J3*13 
-^iTOfe^ I 4 *13#C® 51TO C3 C35R31 &3if335 3^1 CTO 31313^35 2|f3F3I3 few 
■&[\ *3 I ®!3*I3 4 fe434 ®P3C35 (^pp $371535 fTO C35CB £5)5 C3f5 $431 TO 43R3 
(qijep ®o(3 ^I*R TO3 fe434 $353T0£5113 TO fe W (Sl’fOM 'flJTO TO 33M 

^jt£$3 3tf33 '3I4IC3 I 














^bo gflTpR?!^ f9l393 5113159 RwH 'Q 


2^ /,, I 

399 . 9 ^. 99 . 1*t 99fa9 %nwsT : 

i. ^srv^s <3f»t f$939 (wct 93> m^raWR) 99^19 59 9t &\Xm 13r c^tc^p 359i5< I 

9K331 913 31 i 

u. ofaOTjrcflJ® 9fo9l05|9 w 55 , 3t 5TC?J9 ’SRI ’jfa’jf I 
iii. fofFwi 9ffai 7fsnrw*F (i-5. 3<si5 399 3icn) i 

099-89. PCR9*jfafa? 

$53 : 3 I C9 1 0faHMfa l . ® PCR 935fi> 3>ltf<fc)l 95if® l C3 99if®9 315JCTJ 0391711 ' 5 l 5 lfe,‘- . I 
DNA ^t=J 0903 s 3 ?*jf)® 4‘lfW'i fe3 3t C5jt5l DNA 9G03> 55 33MI9 903J Jr® 9^$<| I 
^ 9*91 919, <£ ’I’fcfaw PQR 93% (Polymerase Chain Reaction Technology) 991 I 
39 | Kary Mullis >&V 8 3103 PCR 0 #*P! ®fll9519 3K93 I DNA 39f39!719 51®lfof I 
S)f3Rn? 90®1 PCR 3519? 3X9 9103> l ®t9 f3939’59 93 91#1 *ilV-!9 (Thermal Cyder}- I 

< 5 ? rpowi pcr tfs EP w i 3X9 Hr 3i dna -99 w ’jfa 3i wrfa^fs I 

(Amplification) 3*91 59 303 91509 s DNA ‘SIJRfsPmra 3t Hr ^JPlfOTm'3 331 59 i 

O 93-8»r. PCR 93fa9 9WW%1 $9T3R'®031 1% fa? 

$33 : PCR 9*(fat® 3J35® $913R 5131- 

L ijH H$fa3Bl$5 915919 (913 5o15 , 5!99 s 53 s ) I 

ii. 35]faF® Hr 31 DNA 9109 s 'ifllsiRHfft 359t 59 I 

iii. ®19 3513# DNA 9l39lC95i, 0993- Taq (Themus apmticsu <JI3KGl9i:i 0303 I 
“ffalf®)’ Pfu (Pyrococats furiosus 0909 s ^Is#®) 93?. Vent (Themocoaus I 
litoralis C3W 3??|U«) I 

iv. 815 f3$fa<33f5® JftURWSsi, (TPR-TTP («n$ft1®9 jj&mwG) dCTP (f®* I 
'5ifa3 l '5f51iS3 3f53 [ 3095). dATP (t&afam'W.HlpR Sl^PCTB) 93? dCTP I 
(H | A|fa®9l1»lpH iRv-ncvu ) 1 

v. 3519 R<ia fc t9# 33 9#3 3l5iM9 1 

vi. C6$ 15$3/3 s t5913I I 

0 99-8i». RFLP 99ifa9 ^3319 PCR 9*jfa*|H91 0*3? I 

$<53 : 9PwiC3St 05^3 f#J19 s *R 31 faPfSIM 1^595 1$999 (91 <pIrPi? 933 I 

»fS^n ft9H5 l 5 ®M Vl33f335 f^^39 C9l9>l$Pl? 31131^5133 3^® ^ 1 ’ I 
‘519.995.9=1.19. 95i1®9 ‘353319 l9Pt«ll3 99if® RwPlfas ^331 99R 9509 3109 s , ^'3 “ I 
99if® f^J#®!®]'?,?® $Rf99®I31® 9*09 I 

i. 33 31913J 31991=1 f$939 CSR® (3JH71WI9 =#09) 1$939 C9PP153 91^31 ^ 

ii. 5pi7l$'5l5313^®333l3TC^3®T3I^f35 , ff33 I 

iii. f®939 C506 C913^ 1$939 09PFI^3 9K33I3 3SI33I 9R3 I 

iv. 75 33E33 31:335 (^8 3$1) 1$939 9ffat 3?3t 3S3 I 

O 99 -^ 0 . fa$il C33*3 PCR 9^fa3 91.3 M 3*^1 9*3*3 1 , I 

$>53 ; PCR-93 33193 s 3335.13 951C31 53 ^19133 #3f33513, Ibfa^l C'- : 
3 1 C3R53>H I °#1 <3 (JSl?#^ 5fal33lf3?-9 PCR 9gfa3 91TiT93^5 faE *513 331 5-' : 


^ A _ 9^3*33*3 1313^3 313139 faBl3 5^ 

i DNA 'A RNA-93 3?9J1 3fa 3*31 (Amplification) I 

jj f3fag 9333 C319 93? C3T9>jf5<w5) #31<J I3«f3 3*31 1 C333- 95®3 (AIDS), 
gsjpUtfein (Chlamydia), f5$3I313 s ml33 (tuberculosis), C59l5l5153 (Hepatitis), 
f5®£93 9Jlf9l9|iII «l5313 (Human Papilloma virus) 93? 3R3RJ R?^^ #31^ 
<3 OTf PCR-93 '313R3 fafa 3531 53 93? fa%^ 9ffal f^ffal ^31 53 1 9 33>3 
3ffal ’pff®, 3?C3ii*jl3, <3 35133^1 | 

iii. l3f%9 33C33 C319 C333- Sickle cell anaemia, Phenylketonynria, 

Muscular dystrophy 5'®llfi -HH|< 3 «p<ic>-t PCR 3135® 5P5 1 

iv. 3^51X3 319319 fa'SalC't (Forensic Science) DNA fa513 1s(f$? (DNA 
Fingerprinting) 9^3 3T9K3 ^T39I*Jt 931^3*319 PCR 3135® 5^ l 90C9 ’J35 
5113131 913319 ^3 3^31 (Samples of biological materials) 91TO3 1 

V. S|^5lfa5 91399! <3 95)3*19 PCR 9^fa-93 9C319 1 

vi DNA'3l?3#^39l 

vii. QRPITCSffW %33 W^W falil I 

viil R«jS 9®lf®3 ft>*(t9 Rcjl39 I 
x. 3R93 f39T39 l 


O 99-4i. ?^39*(fa (Biotechnology) ^3* 3t*T? 

®33 : 31333S1TR9 %33 95^9® 3I351C33 353ir4l99r.3> fiSFKfgfa 31 3R3 R l ?3?HMfe 
^1 1 PUPlfam National Science Foundation 993 3?^1 ^3lft-39IR93 $tJ5fC9I 
^3^ 9l®fil91R3, C333- ^#3 31 C^lfl3 $9131C33 ftllfafs 3(<15I9C3> ^5j39^fa 3»Tt 

^ 1 ^ 3JCTH3 91^19# 39^ 913fa (Karl Ereky) 3^Pf3 Biotechnology 

99£l 9R33 1 


® ^-45, farf3C3$ DNA fa? 

I? ; DNA ® 1 ^ PfSrT39T <33$ 93^35 311=991 3*13 3 RJ >935 oma 3 (c (3 

^35 (Jh3313 3*13 C3 3^3 93C33 DNA ^ 91<331 313, ^TC 3 s fapfew^S 
“NA3P1 1 faffed M33 9l9>3IC3> fafftWHl 9^fa 3=9 53 I 319139® 3*93 ^3 #1R3 
3J13ST6133R33 #9) DNA -3 3C9I 9 «HS!9S19 3TO 313R31 53 I 
|^|Bjw WSRruN.^ Paul Berg 3H3 3^(93 §3#?!$ DNA ^^ 9^95 , 
DNa ^ 3 lc«i Herbert Royer 93? Stanely cohen 3^993 f33#33) 

2^^5 33*3 531 

t^ 5 ^* DNA 9^? 95fafi> 3*fa 33P3 I 

33*t i,, J, ' ^ <M5 9R9 fal#3$ DNA 9^fa 3«^ 3531 5C3 91C35 1 

' ,T '^Ua'f^ir 1 '^ < I < P(.<P *[331713 Hr •‘2395 ^ 31 ® 53 I 99 # 5175 393 X 5119 UIStH® 

1 ^ 3*909 93 ? fooklu 9 lfa®H 33 3 *llW \6 DNA 31 3 ^ 519 ® 3 * 31 ® 

| C * Q 1 313139 ® £. coli 3 T 13 X 5 f 3313 C 9 C 3 > UlSrfxs 3 ?*jfl® 53 l 


*tf*f : >a RlCT 3I®iPr5 <S sflHM'KRR DNA-C 5 ? ‘SR*? oaSi^'R fel R5|t>i| 

^ | «^(5 giBtfire DNA-R ^R <7R l >^R^I 5#H?P1W<I DNA- 

0 $ C<r 5 ^PK'sfJ •aWt frsjf R'CR l 'iPR RC9R C^nRt <iJ<1»tuc'» HRfi> RTCR 5 i 5 v 

■^sfgfg Ttf?\ H-*PR5 DNA , $3H i R ^ ^ ^TCR> 

^R SJT8 (sticky ends) RtR I 

E. coif o»(55w(Emo« atftwrci 5^?? 

ATp O DNA-« T*^ ^ X^ 

V w 0 afaW V >£¥v/ I 


£ p cs* dna-* T* 5 * *** f 

^ „_Y\ Q 'J&5*** Vy 

IT V .^h^TTO^W DNA-<* ' 
31*^* -*/ w£ * 

6 

I Q DNA 

dna-hto 

DNA 

A 

flfrftw* ■ IJ-m *« 

DNA-SWft* 

I Q$mw*om 


V* DNA 

'Y *ti***fo/r 
*mm 


Q DNA •fl*C«C | RJ ^ 

DNA-S WWH ^ 

DNA ^5 




O Smirch dna 

5Tt^l-4a 5JitWCtikTW BOT1 


^ O q^tftn r .W gift* 

(oP(oS) 


wa* 4 n ^jmtfcu or* 

fag : f&rffeftDNA 

*rt*t : 4 TOt 31^-DNA 3tSrftS5* *#$ 3K/3 ^ ^ 1 * 

^ DMA-* oq^sjiF* ^#51<£*t* TO ^C5tos?H4 c< ^ ' ' " 

pairs) ^ ^ ^ I ^-nrfr^ ^ 

HM : 4 TOt DNA ®lte i W ^rsn^i fas DNA : 

(covalent bond)-* TOOT OSftvSt TOOTT fam ' 

gjsjfilCSS ^|f& 3$ i 


^0 ^ *-H RPl'iPT * 5 TT*fnr c f R'oaH ''Q 

9^01 tfi^i : ten <3>ifa-43 *l*t *l* *k«i fen<5 st? frsf* i ^ sot 

\5t *\*i^ <?m\ ^ i ^iw ^rr^cBfenw* 

^*^3 trs* ai^rfes* ^JRJ *c5 I vSFSK^ *^1^5 £#i$J '0 c t *^lft 

04fl-tf8. GMW 

^ c*n (^wwfosnws ^rsiRwt, fe* 

^pTIT^!* R(^ C<l*n* l f*W C*I 5 TC^ 5 ^t <^<?l 

^ | C'SrHfS^ Wjf& *1 i c^rCHfU^ C^t 

^5^4. *51*^ C#T*^T^t CTO3 cerC^fC^ ^J? ^fC^t W* *RH W l ^ ^C«1 ^ 
^?H* ^1* *TO 'OT* <P4W *T ^ f**!* 0 ! <P<Cv 'IIWH I 'awjftc<> C'SrWfU^ 
*1^ C* lt nftf*^ s ^ ^IHPi<^ >2J%*W5I ^5 ‘TO ^ ^JI^fTC* *T*t-^n ^itFt 
7f\i<^'o|^R 5 *J*?1 <NW “TOR I ^CH<^ ^*R* C'StHID^ C*R *C?TC5 l ^ W® 

§zztfom ^n- pjHcaw, Qr^r cTOftfwi, (5f& *? ^ ^^f&r, 

fenf^nn ^ 4*® f*, ^i*® t*Bi 

^vojlft I 

o '2W-<?^. ^x-m^ c^cRfB^ c^tn ^t°^p i 

i. 

ii. tp 5 * <3 RT?t* W f*C* 

iii. %snf¥»nn 

iv. Hl’lf j*im 

v. «m»iiwfaui 

$«< : 

i. »ll<n->i'3«t ^«fr^5l ; »(|*(W<1 CPIC^R cdfuHlil ?^°(.<5?l OT e t wl*i 'S's’lRH'l ^<^11) 
si^B x-^i^ra Hr siraraR i cw-c^m ^?rr3 i <3^ Hc*m 

^C5?I sjfc RSI?IR%1 I <?PR- ®TR, RfSj « C^S^t I >3 HtCRI SP5^ 'illlPl^ (^Sl^S, 
^Wi'aw SRJ Rft X-^?^5 'iljrf&IW? Soff^fe) C^II-C^R Se.’flRR TO i 

<SJCJn ^tR Ritl (cc) « (cY) ^rra 'Q r^b? ^fg ^tg ’ii^i wcs ’tra 
Rt I i)|5)<] c^C3 4 lewlD C^IWISfl^^TR SP5^ *R kW ^l^i'il SW*t ^fR R I 

OtfSlt CRC? (R, RTf^ *|'5Rrd SIR tr% ’pJR o.H% Rift R'ftR I 
Ri^tiRCT c^iwi ’iHr^vjjr j?i <*irg»r=i^ ^ iR i 

“' ^PR >3 Rft? -5^*fr Hra : R^frf , J3R <3 Yl«lff'^ ^gR”^ RlftR RC*0 

*wQ)^ p i ^ op ^ ^f| 5^ gRiTwg r^i? R'fa 

1”^ ^Rgs 4R? ^»t*R ^IWPIS 4 Hr stsjjiH® ^1R I 

3^ nHdig riw crtcr R^ig ^rr 

r? ^ ^Rf^5RR3TlRRRWJ^^T5lHR5^gR , *(3RR]l (i£RRR RWJ ^ RR11 
RT5RS), ^Pis^ 7t®lH^ >jfg R”ng ^ >3^SR R#?i ^5 SR[ RI® RRW I 


gRn s na v s fafaign manta ft'BH 'Q gf^fa 


an? A 


gJW-SS'n RfaiiTS maiSM R^SilH 'Q 2J5fa* 7®<2' 


^jssitfams ^jict >a famomt cscs cssi ss?m i ssss stow sis ww am ® ss«( 

^sfltST jj|fa?-mc?® Rt*iCS SJS7® 75 l 'ol'fcfal asCM *pf ®a715 P’t'o 

fa*st sretis cac? ?i5i-ai?i s®i st ®tisi-?ra® fasc®® <r-fawt css fsa® tc® 75 i 

iii. facVlfafaS I : facs i fafss l 7CST S?Sa®®TCS IW!?#! St 

liPRppra ?5 \5S3S VjffrS Si# SI 'anri'»lR < P'ol I '5fl3R'3 ■qjt'Wca 5®> ®fa® 75 St >35° 

?r? smasrfs® ssscs 'Si i aHvs sifas ^ji's tc® atcs i s*fmi®i5 snsj?3 

<jjfal?BJ #SS7)fal SStSSt SIC? ST fa? faTIlfaPmiS (TRS Sjfa StSt® CSC® 

«nca i x-c2Fimc3ffpra >45# ftSGii^ few? ?Mta fa^ifoPifii 7C5 sic? i 

famifa l *i 5i 57 smM 7C5 sic? t sst- i. a 5 # 5 * famfafmn si fanifoPtai a <*r\ 

f^SslS fafes? SI faSlfapHII B I 

iv. s i sfiam fesSfa : -sngc^si ®ics? sscs? s?aa® cfKJWini'Waii wi^ 

?t fas*#® CSW-SJ# SICS sfsfs® l SISftSIS fonSfa® 45# lew*#® C3I5 I 35IS® 

vq ^ifn 457 fa$ eroi s%m 4 csia csar sis 1 45# csst-f^rc?® facss 
ft-ptfSIS ?15CS 2W1S® PfsCSCT fiPFlPr® 71®, at, £WtO, csfas 

TfsflSS <3 71®#? ?|Sr?C# S5>5®l ?fa5 (71 ^falT '^tSCSS ^751® SSI5, (7# 

3JH* VWf J*ira f®S3afa •TO 5 ! 4 5?SS® C51S I '9’J*# «tS (“tactS CSptTS I 
fcjftpBI CSPt S5CS5 SWflS I S 1®S§fa (JWtSIS I 45 SCSI S# TP* fiWH W8C^ 
i CSC75 '5||4>l'3 <3 ®l1S-atCS5 '^TS, caPt $£l®M 55S, t?H ^HCS C55I C55 tfl 5 !? 
GiTWii 'Ti®?? i£ic?? ?rpi i (Siw? 7 n*<ra c t *it31R? sw'toiTTt c jp tf 5 ra « 

>rsW7ra ®l®m; ^51®t (7T»n (MI; 3 s ® C’lP^RI, ^r5t ® C*#t ’3l?t#R 

(sifj^Jil^RI ^’It? §1? 7'srat (frontal broldness); cblW 5# 

C51M ’ll®! %? *r$l; '5IF#? 'H-S(Mfi?®l; ewdtsM 7#^(®1 21^® I 

v. vDMI^fUtll : ^I?f5 c^tCHlU? 71 7?? , P1® dPt I f*l'»|ill®Fsl l®tw 

TJPO Teg «nc? i di> C«I#® ?#?RI I^wldlftH >n?lT> <U# I " 

sraM i W- a C^PPFt) p (fi#) i 
O 2W-4®. ftR 21C4H 5 ! (Genetic Engineering) fa? 

^33 : v£I? c?I? (TIC? C?H?H ^fiP?8 faR fas ?PU C?ICS « ?^FS •Ml'l ^ - 

c>ac^ ? tfsif^i#°v ^n ^ i 'awj'<«i?i s®n m, ^ tJpft ^ ^ sr : 

DNA-C® <#?# SfaTHC? CBtWfij? tfelfal#?. ? fsR «K*-R 75 I 


O 2W-<t*t. (Plassmid)fa? 

®>35 : arafil® 7C<?2f5R5r?si <3 sflSCaRCSTCiSI^S fOl?W (Ml^?3^?) 2s® DNA • 
aiM ^T^*m <»l?c 5 §hl C?IS, ^ C?IS ? ^PflfMfa C?TOT3 ?Wl$l C®®C5 frf** 
TltTm (TFWaf® i-iooo I <U M SetiaFCS 4??-?H <3 ^-?fa are#® SOT I ' 
aT5fa5C? CsFlfasiT? fanes 4H$I3 ?5t 75 I 


•otftf A 



TFwBfayi*) caFrc«i'6rra 
JTWU&if: 


yrsfcns 


f&U : Agrobacterium time faciens-4R DNA 

ft^sfgfac® greifass ffs?i «i*if^ta i dna c? cam? <&&, (oi?c5faim) 
(gfgtt ® s^oacs? nreicsi ®n?fa? ^sah*i, tscsh ^®nfai7 »ihi s?s ^smfap 
?S!CSI75 I ®fa are#®C? 2f5R2l5fas SRJ®!1 CTlfa? 7rf®51? ?7T I 

o «w-7tr. fas sjt?? st fan nfaafa fa? 

®g? ; wltSS (7tC7 fairSR CSl5 fas-afg CSBC? facSIS (genome) SPI l ^?ft> RR^ 
^ItSS S? 5 ! facSS CjfR (Clone)-^ ^mfasfa Genomic library S 5 !! 75 l 'SRFoICS sm 
SIS C5, *iis# ^tCSS ^(CSI fesm 'SICS? SSS C?TCSI 21?IS asrep?sa 7I®1^ Randomly 
clone ®C5 calU »wi^ ?S1 7C5 SIC? I 

>ac?ca facs#? dna, cs@?»r 4?Sf$n sist c?cB s« s« ®i?c*t a)sa® ?cs 

C5ts (Cloning vector) ^ aesa SmiCSl 75 '9S® ?1^P#? C®# sfa^pl (Chimeric 
vector molecule) ^ at?l(> a^cri'H ®Sa^ SRH 75 l c?ICai facSlS-^ilS DNA SQ ? 
faS->ilS (35R 4? ^CSI CS5C? Genomic library/Gene library /Gene bank sal 75 I 

o 2Rj-7j». sHs?aiTca fas ac?Hcas missis Stjjs ?s*s i 
®ss : ^fs ® fa?saics>wi ®si 5iss?«i)!cs fas ac?lacas 'smsis ^s ?si Tcar- 
ffsmis : <jfs%® (ssstsjr fss fss ^fa aim i i jfs%c® ^sstsn ^fas sssca st$® 
«ssisirawHJsd®fi*sfa Raises ®siffavca fas sic^Tcss^fssii^srssmiTcsT- 
?. cats aifacsm? ®n® i 

S. N 2 S<S®SS#?SS^5ISS 1 

a. 2a®i S7s^)a ?scas ®i® ^saiss i 
s. awwi^t smess ®n® Ssaiss i 

<5. #fB-a®7 2|f®CSlS? ®i® I 

7. '5# ssan? sTS^ta ®fas i 


^ < 

'®- C 5 ia 2jf®wts^s SiacsrR? ai?-ssfa ^siss i 

ret, » , asir>R2i ; 

^s-aRs vSsames i 
a. si^css ^fa Tresis ^.aiss 1 
^iscsms ^saiss i 
Yarns' 

n W?C3l ^ ra f5^ >ac?]as SIS5.IS ?51 7 (77 ! 


RPrpt • g n«rra c t 'a 3 *^ 


fiJC*FJR*N Rfa^ ^‘mi't ft'&SR 'Q 4.^ 


o aRM*). (Cloning) fa? 

$^a . sj#? c w* i ct 3 R$@rr Pwwct ajfa^wprc -snw ^ *&$. «iwii^ 
5 jT^t ig^RR afelft 4 QFlfa ?W l *BTO? vfli^n? (RRtpR W'frqfa- 

uiRJH ^55 (Ian Uilmut) ’HOT fa 5 * FROSTS 05 f ^3 'SRR C 41 GR 

>i^f 5 ®ri sure? o®)®? fwwrc? aifa^iPrs 40 ? >a^ ^ ^ * Wwt; 

csl^i -gro to ^i^^?wt'^i^i'£Ri ,5 ncn m<m a# *ri wui 
^C«tQ ^ a^H 'JPPfS *#P 5 (RSlTm GIC 4 R 3 N > 8 # 3 FH (MT R 3 ? PS 1 

O aW-^y faR < 3 #k (Gene cloning) fa? 

$33 ; alCThcfra -Sltmc^ fapftlR^ DNA ^ 4*3 t WIHW (CTR R- glsfe . 
<W 405 fa n, 4 t ®$ 3 PI) DNA -4 W#R>T 3 4 lfal>® DNA -4 'SifaPR ^Pt ^ 

( 3 Fli^ W I &R sf $&9 4 T?ffo RTC 5 ^ ON^W 1 4 s1,5r,H msr -’ 

C^tRl #033 fa 5 ! OdSH^R aFPSltCSR RT 51 CTI 04(5 GRt 43 I 

O aRl-'SA. ]} 1 * 1 C#H 4 fa? 4 R"tfa fal I ^ 

^55 ; 4 J 04 W 0 ! 13 313 J 03 (e?tH< ''iBtfl 03 R 3 ^ ^31 43 

SutftEfa $fSR 1 >a ajf 3 F 3 t 3 DNA (faMR aom 40 ? ^ 

( 35 |pfl <14043 313103 H 304 I 3 T?CaRtOSf 4 *tOR 3 313103 CsntSl?!!^ aJPRt 43 

, ^snq jot <rfo m <jo 1 B ««b?b 5 §%r ansnfac® is sfam w warn 44 
30305 I 4 a 3 C 3 J 30305 41314 , 503 C 5 l, < 31 ^, fffi 41 ^, C^R, ^ 44 p|, W. 

^raifai, 35 ?, *ph, <twa, "fti, c^t, ^ f^?si, ciwn, ^ 

afofe 1 . 

Sr^s fa^ ***?$ va ^pfaft ^rnim-R, *iw, 

^ 53 R aifacai^t ^«,' t iR ; i ^?n 35 W 1 ^ 5 t, M®i, m'trs^i, 

tn^, yRda^ i p iH, HfttBio w aiffa (RWfami w ^ c®hi to i 
^ j^rsj 3 ca ^rt'cnn aifaiaiw fa<^t <Rfa® < h<ptcri wji =awj*icSR <#^*1 dl(«w ' 

«#qiq : 5 OT 5 t «?W $W«fo afeRt ^ ' " 5I ^ 5 ^ 0 - 80 % ^ W ?' 13 
^a? TO ^ srtapara 1 
O ajil-'M.iWraf ^ 5 ad^ fa? 

^a ; dna c#t* 1 airam ^ faiiw ^ntca^sr^R 
iCTigges nfi^fanfoga i c^i <r iim^ i *rca CTfa^c^iCTtf ^n% 

ttshj w fa 5 ^ mm *3 1 >a^nR ^srfa® «’• 

5 w®ffa?ait'it^?i i 

o aW-'bS. Srosfa? air^t ^SRITR C# 1 R <3 ^rtl R^fa^PRi 

: Sroafap aiflt ifte tiR khw bri Swcu >ii^nai ufcw^w*’*' 

^?l ^ 1 >a •'Rifa? ~sp %. : 

i. faffaR^ DNA teW I ^ I 

ii. dnaars ^wastH (aiRSijwiiprc c®$R ' 

5 |C^*f <^IHI I 


iii ?mfas I^I'JR 5 ft an%® ‘?H1^ 1 

iv. 5FR *lfa^R I 

v. < awtvg »Cff«ri5 R?^P5 g||% DNAR ^ICTI afiRfas vatyil^i I 

vi. «BRrf*r® fasntRRI ’Q e t «JRSif*r® WS^SRR^Rl 1 

. Rlt*l ait^t SaHcid ajcsSl »i«H ^c*)d^ 1 ^ ’R (RR 5 Jl - »ic®iR< > 

«RP. es®t, «RWP(, ’JR^s.’tRR TO I 

ait^t ls ^i<w< $w* t] : i. bR^ •sitr ®^ i ntR; y. ff^s fiGw.«iNi ^ai; «. gin 

aifewi^l ^ <75MT; 8. NIRlR'd?R fedR <11*5 5.1^ ^RT I 

O < sRJ-'5s<?. Sfnsfa^ aflfl 'a y»H ajtfR RWJ ’ll'fai fajp l 


: 5h(.'srP(<p 5)1^1 'a 35R all^iJ ' 5 1WJ fiWi*! : 


SmtejR^ 

<2FRa|Tft 

i . Sfflitfw Jill? cm 33^i ^1 feiq ww 

dn a ^ aim ^?nu5 55 1 

y <asRait% wa 'hRR' 9> fesi^p 

R51>hr Hsroprnjef ^3 ^5 'siRRs feai'jii 
Os®? (W afl%^ OR ^31 ^51?) 'SRI aji^P 

Oi 4.041033 piSORR ajwt WC® ^3 1 


4 . FjfS an% R®&?im fa 5 ) ^4&s ri fan? 
%^ 1® 1 

-^22^fafRam*t^t6 1 

O. C4HRlt?P , I3?3Pl02l? a|4N N?Rt 1 


8. feRW® ^?Pf8j >34 1 


(?. 5i<w c f ^i ^ i 


'b. '2R s t“t '5Tpi 9 t 1 


C4^n®3l53 C3m ?1?5® W «I1C4 1 


■^A. 

tfT®1 HI HTOI fasi 



^ti^3 #R fisfea <3 ’ifi'yJd 

f®Hl<JC5 StCWk^'l 




«|C*F53*5 f3ft£R 53*435 fiWR <3 


5tff A 

O 43-^. ^§53R£432J5f^«3*^ §1^43*3 i 

S'&fl : ^(3 S^iiw ?®f32f5fe3 $u*'*j'®f5T '3lC5ltHl 3><tl ?c°il : 
i. 'S1 n3'1C4|3, <P 5 TI <3 4C3H 33*1613 I 
5. c3T3-<T55-3i5i33f*t4 §f55 i 

4. 3lt5l43*C33C3 £3pt TO, 3l$cBlC«(3 1(l§)433 'Q §^4 54§t Vltifa 

31334 : 3413’°3j| §1%3 §*,3133 l 

8. C3l3 i Si3t3 445 §1%5-218nft3 5C3I frrf54 5*4315033 5I3JCT 2F5JlPf® ^31 ®3l4 
55J §f&>i 3Hks<i i 

<t. C3pt 'SJTSG’T 'S <J3 §411333#, ^1^51, W <3 ^ «PJtf^TO3 §5133 i 
•b. JsRsqfe? 515IC31 §4ig 53lf5 , 433 g3, 45 <3 ■$a c«ct <jyj §*,5133 i 

O ■SfUj-M. 453 Pico uw<(o1«J^n 313515 §cgH 43*3 l 
§S3 : ’3’pf Pica (SSRSfijft? 3T35J3 410 s 1lb3| 44 5151 : 

i. 3ji4d>l33t3 3t3FC5 3*t3fts ^3^53 <3 ftf§3 53C5W §4533 1 

3.. "srrarsiTO C3tc*t3 2iR>t«i34 43* C3pt-3jif3 33i'a*4so , i3 'shj 4jifft3f® §*5133 i 
b. ^I^wn 53C3I3 ftp'll 33 1 

8. 3^, %133, ^3, 4^, 5151 DNA 3! 'aullft^R C3C4 *|f3 531^3*1 I 

<f. 53ftfE« t 5ftw <3 ^3*fC>1 43* TO# 2J^513t34 §31313 §'*3133 I 

O •Slfl-'bbr. 'jlWtl^i ,5f3T frsftw ?BfAS|i[(^l WF? §(5J3 TOR | 

§33 : C3t4 3^, 5RT, 3f3? $»nf3 ftsfl 33t 50*5 3^ 353 ^strm c«tc4$ i 4$5#5. ft 

5*f#ai, 54t5§ ^SJlft ^5%5'Q Pp W | ®5R C3C3$ ft%S 4#‘t 35ift big 
slIwi'Q 2f^$ «p|<i‘lfD fltHI f^l 3T I 334?fbs »U,3«HI$I '3rHI 515 C5, PRs*) < y|«w5P<il ifl 
5RJ »nft I $C515t3jt S«S5fl4 5C3J3 ftf§3 5H5lfibW <Ul4(ftR31<f ft§ ftsf5 ($5 <fI4 
4C3 Pencil, 515 4M ftfftj C3I4R33 3t, 3f33 ^5Jlf33 313 3 33i ft»f53 I >3 41301? 
<35*41 51313*1 Rtftj BC5J5 ^SRT ftftjj C314TC33 2(ft 4f<p8 5C5R I 5$4 2s$32Fgfe SK51^1 
4C5 5J55lf555 JpP^TT, 5C*5 ^35 *MI I 5^5TR 'J$5R5 SC5I5 5J55t 

| wl'it < P 53353 < HC t 5 5N 515 Ul^W '5JTt>, ^53 Re.*? 51^13 5W3 OT13 5 >3 Pico TOI3® 
'4HW I 5$, firft, 5^3 i3®C5t RtWt*l3 3®R 55®5 I 

^C3 RP>S 2RF13 imerl^n 'SIIC^ 1 ^3 C5C^ 453 4335^5 '5JT^3 C 1 «PC3 filWI'siH «l^3I5l 
3I35I3 ^31 ^5 I 43 5C3T Stg5C515J 5C51 51^1^, Cfilltesf, ^mSl^R^l^S?, 3Hlf55 
<M3»jlcl>«t, ^ll^C^ISfR^ ^)|R I 

O SRf-«». %5 C53tPt Rs? 

®33 : %33 1 ^f%3533S ^3C35 3q55153 353 ^ ^3 £jfe^53C35 f®3 C33lPt 3C5 l ^ 
C33lPl CSllf53 ^1331 433f% 5&3 C'StCiR < P 3f?3I%3 ^lf»3jl3»3 3^W3 I 

O 2f^-3o. Rt*l c33lPlC^ 33J '5R5 ’515 TOIT 515 <3 
^33 :1^3 C33lP(C35 ^ ®lPt '515 3RH 515 I 531 : 

3. c>iNfiR> fSH C3?IlPt; 3. eilRRh ^3 C33lPt 1 

3s. C5T5lflJ3s %3 C33lPt : (553^ fe3 C33lPt, C33lP(Sf53s fe3 C31^3 C333® ^ 

1 #t33 5t3I ?T3133 3*31 55 I C33C31 3^3^ 43* Sfol3 «t|513I <J33S C3t^3 C 
■^IR'i <M| 55 I C3T^l3 5313 31 333'?f £|'8?C'J|3 3131 ®33lf33 s t3 J JWI SJ13 5551 1 


oflT> A _ 41W53 , 5f3l545 513133 f^S5H 5^ 

at Wlf^55 1^3 C33lPt : #31^ C335 (oaFt'J) Wi3 fstHIWsl 5C3I 43&5 33ft 55 43* 
TOTf^T^ ^®f5 al3^33 3131 3§3f^5 55 I #31^ C335 43f^ «H% 5WJ 55^ 43]R) 
C315 §33133 33>3 ^31 55 43* 43sfB #31^ C55 C®fC3f&3#( 5fe?Pl? ^31 55 I 5f33 
55 #3 C33E3 3^31^5 1®i3 3I3SC® 55 I 51 435fi> ^3 3^3 335 43>Q|4 55 1 4 C33lPl 
S^3lf3333^^R^43*333^fi|3fl«5I3^1C55^F33C513II 

0 GMO (Genetically Modified Organism) t%? 

5^3 : 435ft #E33 fe315 f5C31C53-43 51C3 33-l3tsnft(b (75155-43 fe3 31 fBR 55ft 
2(33353133 513TC5 3^3 ?3pftPT3^ #3 §*3^ 3*31 555 ^3* GMO 3C5 I ^513 GMO 
§«,3lf3® 315353K35 ‘C$iC3ft3S ^5’ 351 55 I 3f3C33 f33^5, 3«3f <3 13 1314*33 C3J3 
S*53 43* ^ft3 511531 < pCT3 5WJ GM043 §^53 5C5I5 I 
o aW-35. Wrwft^ ^053 ^[f33t <3 'Sj’jftqt §1^3 353*3 1 
©33 : GMO-43 ^R«(t : OStWft^ ^C®3 R#ll355 ^f331 3C5C5 I 531 : 

35. C3I33#, ^ft3^5 <3 551131^1313^ 43 §33 431 C3pl5l4I5 3fel3T^t; 

3. 3^3 3'J3 35J §«3^ 55; 

3. GMO 31C3I3 '515 *3 *53355 513 55fftf3>; 

3. 59 55C5 3f33f% 5l« 35C3 I 

«. 43 3^513 <3 5553 C3f*t 43* 43t R1^ 3<3C3%I %5E3 ftl?5 «IW3 5TO1; 

5. GM crop 43 5335»51355 f3ft>^ §^$ ^3pnftT3 ¥131:3 SfT^t3 

§'*3133%fv5I b 315U553 5141 3% 315; 

5. §%t 43 5WI 313T33>3 4)llft«q|c?)lft3S, 43 ft?3 2JC33 35Rt5 3lPfe|3>«|W 

4©I51 §'*3133 3531 515 I WT filial C31C33 f33*0» 3%C3I3 55Sf 55 I 

GMO-43 551^51 ; 3131133 ^3313 313I3lPl GMO*3 51313135 f^SpgRltO 3C51^ I (553- 
GMO-43 333C3 3i)C335 555 45l1^ 5?5 31C3; 

1 GMO-43 55KFsJlftF5 CSfrfftRl "51C3TO 555 513315C5 fiff® ^1% 5133 3>3!75 31C3; 

,3. 4C55I^3fe3 313513 35] 53 I 4| 51^3 ^ §*3^ 4nl§4C?l|li5<f 5WTO3 553J ^(%33; 

3. 4335313 (13^51^5 sjfeC3l§1 *f$5 §«,3g 5C® 31C3; 

«. 3P3 §f§* Sf5tC33 ^1313 ^3(3 '5131^1 §*3*j 5C® 31C3 I 51W 53« C3>1C31 5lf35I^5 
^C5 353 3531 3sf$3 5C3; 

6 ' c ^^l^l3l^»t5J5lRraC5175 31C3; 

Wt I 

' V "' ?mw,£r 9^ (Nanotechnology) ft? 4 5”1lft 4lC31b3t 3*3*3 l 
4ft ^ ^ nanos ^ 4^ I 513 ^31^3* 43 5C51 dwarft ft? 

31344 5CB? 1 413 4? 3Jtl5lf5§I3 <M 5 C5 554 (ft^CHWRfSM 
^13 !<•„.." ^ l 351513# 33I?fe^ 4131335 3%5 3ft3^3 <3 13533 

iitb-a ^ ’Fl^RJRW 3J1C312J!^3 S1335 351 55 I 

Microj/^ IBM ^ ^1^553531 2135 4Tftf13 4153 STM (Scanning Tunneling 
p°P«) 4 53ft ftC5 4^3 3^3 353 C33I 5S3 1 4 53ft3 4lf3313^ 3TR3l2fgftl4 


?l^ 3i*1 1W$ W '5PTC5 I »«ltllW < w.iHl3rsl wa ^ tint 1 43# - v 

Oft* fttf (Top to Bottom) « ^*13$ *OTt f# CSW «*13 (Bottom to Top) l W $ ^ 

m os$ 3*3 «iw ftfia tor (Wit ^ 1 ^ ^ 

^ ^TRn^Fa cgf5 l^l^t ^ 1 

33! 5*1 5 #3 srgfe I ^ 'UiciK.owihlS, 2 ^ 1 . ^ ^ , 

<N<ys ibftw?n fi«w, wr'rijft^i, ^iMds. 3^ &R& *"' ' ,< ' 

o sfltf-HS. VtVIWMf® (Pharmacology) fa? 

• W l K'-ldfe ’■R# liRTTCS ■ft^ *1^ 'PharmacoiV C3W I 3t3 <>llR>3IM3> v< ! 

^ .[ • m ^espc i iprsfn^sis^ wsfa <3 fBfatai fen?ra 43# ftt-ra *iwt 

m ^ W5I ftro Tm ®*R ^ to « sif^n i ^s*fc sen 

^if^5iw siwtSps 3mraft3 i ’WFfa ^ttc«j oti 23 fen « saf®^! 3t 3i 
sn e t3p!Bift3 5 ^Qhjiw sfsift® 35t3 i 

o sRM<t. *n4iwwfea 2WH ■‘•tNt 3TClf& ofafa? 

: Wif l t4»Mfa 3 33M *rt^n 3F31 *fi> I 3<3t : i. Pharmacokinetics; 43t n 

Pharmacodynamics. 

O SR}-^. Pharmacokinetics f^ 5 ? 

t&s? ; im <333 ’simrctrij <m <awi www m*fa *n «*w *w ’wc® «* i 

^ I ^irj c-ti3«t, 3^, ft^ 43° fts'fr fast 3jt?T! Pharmacokinetics l 
O SRI- *1*1. Pharmacodynamics ft 5 ? ] 

^ *3 §*ra tarai *ca, 43# ailara! 31 ft *t ewai RPHfcw w I 

C3C35 4 ft^3%P513 «W <^3W <^3 $33 ^ ^ I 

5RJ35! 3SC3 1 ?53T°v C3C3J «*BI «ff 3 3WI#* Pharmacodynamic; i I 

O SRJ-Htr. 3 l 3 I C4l3fti -3 ’INI STtWOT?!! 3°*!^ fa ff* I 

^•^lW#-5^^«l^^^l^ CT,,,, ^' 9 'l t5, l S:,r,5t,Pn: 

Tfpfc*1*lfa : 1®ft«3Tft®!t33 3T3! 3 3^ #3 <3 31^ .53 ■ 

<633 fbft«,3T3 5f»13 I 

3. ft5t3 l 3 l 4il4Mfti : ?lf5ia3 3!<3#5T3 <PH ^33 am ’WWPB 3N1 ' ■ 

3. 3 l ^C4l3l^l(.4 | tf# : 3%W3 <333 <3^33 fell <3 43 Sf»!3 ’Pfc3^ c t, 

'3 3lft331% Sf5!3 4 1 ir313 '3^ ft33 I , 

^ C^ftCTmf® : ft«IC3 <3^3 43 05PS ft^R 5 ! ^3t ^3 <?i ^f»#5 ®F I ^ ' ,: " | 

C3!% 3*m, «3, ftTSf, 5 333<33! ^Ilft3 <3*13 I _ ^ 

< 8 . i rttfu+iwa lEg : ftf^ W5. ft®M. ^ X5 ^ lJ 0®w 

^3! 431 ^0M3 $-33 fefo 3SGt *1&TO e t3 <3 >!3py ^ : '- r ' : I 

ft^rR353!4 3W!3SI3l3ft33 1 r -s?*$% 

■p. : <3y! ftR 3)^33 

fttiPIR <3^33 ^33 43t ^ <??3 ^lft3TC33 ftfe ' r tC33 c H I 




c<m 1 33 •gi^ij 

Disease and Healthcare 


Syllabus — Disease and Helthcare : Dificiency, Infection , Antiseptic , Antibiotics , 
Stroke , Heart Attack , Blood Pressure , Hypertension and Diabetes , Dengue; Diarrhoea; 
Drug addiction , Vaccination , Cataract , food poisoning, X-ray; Ultrasonography; CT 
Scan; MR I ; ECC; Endoscopy; Radiotherapy; Chemotherapy; Angiography; uses , risk 
and side-effects of above techniques; Basic concept of Cancer , AIDS and Hepatitis. 


Deficiency 


°«Rl-i. C3tnfts? <3H^3<nn3S|3H3 5 !3 e t«tsi!ftr33 I 

•**:C3m :3^<iw^3(^(^M3IOT3sif33 5 3!%^!fl C33 31 1 

T; " T ^ 9 3T3sf3R333 e t ; 

’■ ^3 ,s r®t3 : CJPR-t^glfti!, 3ft5f, I 

»• ^ftl^3T3T : CT3R- 3J!3 5 t6ft3T, (3^^131 I 

3Ptt3ft3s ^ffi^ . cjjir, viMlfil3<3» 3T^3 ftft^ft^, 5^33! ^ollft I 
*v. 3^3 3nRRsj 3T 3lt?f5 : <TW3-W ! 5,‘*f3ftl^5J!ft I 

^^ 5 , 1 % : CJPH-^ Kf^ ( | 

O : c,pR - F’fH, W3R ^5J!ft 1 

W; l? efiCienCy 

ij T5fsr^' ^ enc y ^5 C313H3 C351C3T ftsf3 '5T5T3 I 3R3C3W.3 SfC3M% -ft ^*n^IW3 
| ° e£ide ncy 3W 1 J3 Deficiency-43 3W3 uryjn f<t%rj C3TP1 WK3T3 ^3 ^5 1 



arcroaaN ftftM’T NqiaH fa 1 * 1 I^L A 

O sfiJ-'S. fbfoafllft®H ft? , r . r . ._ v,, 

• «ifata»i froifraa wi aifefiass roaai 5$ ron aacaa cam wft^ 5 J 5 ^ ' 

ca mia m « fiftwi aroc* ftsift® *ncmai *• m ^ wti™^i 

o «W- 8 . ro$aw Wl 'nJMWniR* «HW> ft*? ^ m , 

^ . ssftam : ■oW fis&e-cail&i mi »i 6 ®, *rca#a, gin fwl, ^» v »^- 

(c^i ^wroifta 5 sra^rot ata ^w) 4a* sroa #^1, ^ c,>^ ^ ?,5 <351W ^ 

3j ra ca*? 3 ! GNTGR 5?*l < ^t' 4 NC? I 

y ro^Gia GIN : ^apran, cn^, ajpfr, mi, *w®. ®$aw cuNmi^, 

WH l ., c- 

^ ^^5 m GIN : *ia* « ^Ifew 11 « w® ▼» aw * WTO 

tT%^5’ <3 * 5 W® GIN’ 1 

«. ^fSGt? GIN : SfcjOi<l calerl?*, #r^, Nn^N Sfsfe | 

osru mM \Wi ajwMrtwfr® GiNwn^ft? _ 

&S* : anroEfon : mt Bfito! m»im, ^ ’pro?, wwrfW^k .irorofl Ha, 
?iot? RSQmi-^ ^wn^ 3 *8 ^ y »Q' 5 *n 1 

ajiro.'Gftai’taft 1 ® caN : „ __ ._. 

y jsflN® GIN : Nil, ftSwiftm, ETUI'S, a>W<1, f®*IG#ai, ^NT*N, 

gftsTOR CTpW'6tl5fi> J l $5Jlft I 

^f%GN GIN : 'sn^fsl ftl GIN; *!H ^ fttGR GT ^gl^ C?N; ^(Sl, N*I1- 

vgflfN ■slTCS? GIN; GT3 Nt5a a»4t> CaN 3roift 1 
vs. ■'iHIWI GIN : maW5 W 3 aiTO^ftat 451 °HJWJ fillf i tWC5'a mw- 

ftss roroeftat 'sms, mi aifift ^aro ^ rost i 4 

^mgGi^p^Gni i _^pfini 

^ragai, myi Sroifta *iw caw, f® msftma ^'t' 3 * ^-' 

^n?!^ 5 nt^ri ncn f^*i Nif^ ^fem i 

oam, twm cwgaiWm romiftm Mfi.ni mimi fcErcwqm fr , 
^5? • (^Slf^^Gnfe^^mi ieo (NGF ^oo^ntc^NN l ^ , ''^ t 

<M I WI m 81 % m ^% ro^-n i Np^ m <w 1 

v3||(.illl«tH3 2WN ®*?l I 

o fiW-i. fH'ScvifHin <3 n^miRlai ft? . ^ sC 

: R^i l^W : ^w pat mit ^ c aN,^ u Nw^H ^ 

9Hpp 1 4 gun snros m ^ *^ PB " sr ^ m ^ ^ 1 ^ '’ 



^ A ^n»mw I%bn 'G yiv» 

: •‘ii^.wift'ii ^Nt %m vii? 5 ^ caN i >a giin iicm »illv^ Gtcas a^ 
^5 ?? i ftafm %s *#m awi, teUifiR “N* f® mia ^aNai «fro 

jif^aiwifi'a' •sR^t asaia 'snaioi 4 gin sifecaw 'G sifi < pi^ ron m i 

O f & caicia roa*i ft 1 ? 

; , ?iRt<i>i?ji«pcu(aiii i ) GNfiajiPwN’ hijj<i> v£w sroa 'ftai^ mi ^gi ■sn^caa 
^ gin ^a i *u ^h^sin mwa Nfteia ^ ^snaFSH a^a i trn ^cm 

fta< sea m vaai ^cas NNTff^ mi N*t *igs m gin ^pa, aicm gs^gi -a 
gpjiHi srpi ^gj n$c® Nca 1 1$ caN CMN ^siiaRvs '5??i ■atga ^tHa> c^ca mi ?gi m i 
^sp# vfl gun ^napra aifm ’Wnp® Nfe as® <nta i 
O SRI-^- GIT^ N W GIN rotas -qc. 0 ! ? 

$sa : ctf^t ai aa*i ^?if ^ aataa asN^o caN i GNife mas ^ «iasia n? awift 
.jsias wfa «rota ?gi aitas i ftftaa ■afta^aa a*Gi >a gin ?sn ■ e i?naia >narfro5 ^gs 
« nta i NNNftt 'Q miRi #a^?a'<3 ^ gin ?gi wicro i Naiai 5 ® ^as, ^ * 
C5ipi 4 gin ^a i mi NHiffe c^ <Rl^ fro-ps mai »iftcaa gi <rotai ^ ^ps 
4 aa«i caN gni m i 'sta aiwa *tftoaa ^ia crocat carofta 'siyif^s roas roai 'jt'R 
aa®i ai cif^t caiGtrospra roi i 
o £W-io. rotf (SARS) 1 %? vfl caiGta feaft ^n 0 ! ftr»(a i 

^a : ro»f : vaasfS rotamif^S cat 5 ! I SARS-« 3 a ^ e fai < 1 'Severe Acute 

Respiratory Syndrome' I '^cawf aN ? 5 'SRaita ' 5 d 4 *l '3 5 .c°i >4 C?N I >4 caiGta 
rotai feftsroi at stroai'G roro^wa ^im <?% i 

sjpf-^aa^t : 

y 4 Cairo ^caa mat ioi° vitaa^D 5 a i 
y 4 caiN a#t o i «Na 5 § gni ^ i 
«. 4 caiN mnapu <3 ’farron gni caa i 
ftscaa roiirca cafttaft (Beriberi) caN 5a? 4 a S’gNogtt 'Q sil^wia ftrji i 
; caftcaft 5t^ feDifta fa^-4? (aiaifta) 4 *Mvs?Pf 3 4 a?f& caia i ro=TN-ft>c&i 
^- 4 a fe-asftfro?Na ftfeara «naifaa 4 TO 5 cro- 4 aro?a (aa-^^av) rotN a^rsf 
i *t^na 5 R>ifa«ji ^<a-t-f 3 Faia ^sraj 4 Si srcaTSf%g i roa^aa rosifa^ ^§t < iai ■afaaaa 
^^ronaaiaia^^snaiftaaaasifa i 

^^taa ^vpN/^c, . »nf^ vsirai, ^ nws ron, 5«Pi<3 a^ a'flai, mawPf 
t ffi* ^'sai, inaPias ^ i a>nailia^ i gni atdai, miwPf 4a° v 51c® awi a^sai aiff® 
T^fcaftc^ crocnai croa 5N%a 1 

5 ?^ a tfroaia : c6f% tf^i aw, *rcaa ro 5 i, f*N, aaaf&, W?, arcaa fea, ais?r aroift 
areas 1 ^nra; ai wu^ i G ia ataiGi awsR cafteaft 2ifro3la asat asa 1 

Sb^ * 


^8 SJCTWgW tgfftiPT Wtgwg R'&AM 'Q 3 # 3 > 


rot> A 

C CgTTO 

Stroke & Heart Attack 

OsW-iJt. <$troft? 

S^? : <3 pF ^ITO qgtTTO 9Tg 5)”#$ 'Sffi>®T$T gt gfec«M ’CT l wlH roMM ^ 
fl'a-TO g HW PlTOW ^^ 1^1 gfetW CTOtWt 3 fB f*TOI ft? ■oil^fd'S* it® ®TO 1 
i<H?. tiBl g*W roftfgTO <Jfall Oig ®M ®!W 31® gW I 

o 4 m-x>. <3?wg rorogrowt ft ft? rorwt <$tro gw ®rowftro®tw ft ft gpr^t rogg 

%{A? 

®^g : <3iro g&n c^ro cwt giro rogwro wm i crotwi grog rorog ro^, ’rff 
■sxqig T^ntjpgr gi *pgg gwro tgi 'NiroBwoRg ewi ft® row i dfiwg row vfce* 

^gnsfgcf ^5 TfgyifiSvS gg <3 gW gw GlT^t 'SSR gjgTO I gg, ^PtlS? SSH <3 *tnWFfi 

gjg gig i ■sprang gw geg *fw <3ti, row 'Q row gfggft® gg ®ig i >3? row 3flg- 
firaftgs gsi>g gflg® gg, roftl gft g^g gw (TOW gig fsrfgcS 8o (TOW (to gtg l '"iftare 
w grstfggs ro gg, c&iwg fa^fag rocroe® gsjfc 5 gg ro i w ftro roOT® gg ®ig 
Sc^t ftrog gi®-ro ggg <3 roro*t gg, roro « cSit&g ®i® ®w gig, ro$iwg gw ^n®r *fw 
<3ei i <3 cot*i roro ft® rout ftgrcro row 1 

^ rog?ra cgiftro gro*itg gpiro®iw ftg ege® gw i cgi% gw rowg ww grow %® 
egeg s 3 iw ft gseg o?eg ft® gw i g® ro? “iggg glig-rotng o^iw cgf^tg gw ^ row 
ggg, to ■jg eft* gw gftrog gw ft® gw i rostg cgi% gw c*igg ftw rofc row cgw 
ft® gw git® ®ig gwt gtgfgiroswroftg ^tftg’iftg cgftg gig i >a rog^ra ®ra 
crorcro rogm, *n% gt ^ ft^ cwi gw w i gwg ggwg giro ^ *nor ^«gf?R5 
giro ftg eft cwi cgt® gw i <3rc®g on% ®w giftt cgwg ro®re «g^^f i <a ggw 
caiftgs ft^gro gg gg ®h gw, gro gpn gw «5eg ft® sw i ftRi, <w% gfg 
gpre® ^cg i ftgfg® cpto, ^pt, gw gfgrog gwe® gjg i cgi^tg g]®-gTegg gngro wgic® g?g 1 

o aisi-i8. roifBwgnw gw? 

i&gg : giggwis t»|gi <3 gg^t gc^ g^ gif^t g^t i eggg ftgt-gg^t gn? g^ guggi^ 4 
\tiew«ieg gw gwwlg rofSilg gt gg^ i '^ftsi fg«(® < nH° cgftg i c®g - 
eggeftsg 5 !^ gwg e®®eg c*iw ®t gt® ftt <pwHiIg roftfift 1^5 g® gw g® f " 
ggi gw ew i gwi ftffg roet ftro gtg gro i ®gg gflf ggi gg gi gfttw - 
liift? gfl> wfsw gw i 

o ggtgm gt grt> rorfftgro gwg ft? 

is^g : g)U rojiftgg fgfgg gwg gtgtg i ft® ®t g’ft wgi gwi : 

>. gc® gftg wfggg (gj^tro ftftftftgt) : rorogt eggg gftfi^tg gw, '’ 
5^® gi^ ®t gg% es®cgg row ®gigg>ag? ajf®ggigs®ig gw i 


5 jcgwg’ 3 r ftft'^PT wgRH ft®rg « ^igf^ 

— ~ 

'^^ : gwigitggg^g?^gwgc®gfte®gggggro^roweggi'3W®t'a- 

^ ^ggitt egiwe^-^g gw gfgw cw, 

- 5lt^ ro^w gjg^® 'Q^pto wftiftsi egg ®fgw cw i 

row ■*K'®g g^g 1 

^gig : rogro? ftaw grot® gw i g^ gw gwig ^ cgw gjS wirowg 

^ seroro row i 

^ g^jg ftaw ro row ®tg egt% gwroifg roitgiw roiaws ggro grogro 
9 " « cgft row i ®i^ rog*i^ g^g gi 'bmiw^gw iHtww grot® gw i 
# ^4^g®T : grot roltfg® gftag gw ro rogro®!® cwt gro ®itw roegw^ ggegicw 
^ sigrosi egft i roro®t roiro ro gw gw rorow *ittw grofe^ro (wiwt&tw ege® gro, gt 
^pjcog roftrog i _ 

^ Trt^s ^pgr : grot fitwro gjft^wtg gw ^g grog ro®jfggi wiferoro gg 
\5itgg ^rorotw roiron® gt® cgf*i cwt gro i 

^ Bpj^gig gft : cwt gro grot rowrofft ^Proa'-i g^ roggjg rowing ^toro gtro 

5t?cnigg aiww cgpt i _ • „ 

v. roftnfgro ^ftgw : gff> rotiftgro fsft® tggwn?ro®wi groiwt crow gwtroro 

yteg i ew ajwgg rowgg^*^ gw cgt® row i 

orofl-i®. gjt> roiflttwg rogrog tsgg^fft? 

$83 : g|T> W 1 $TWg ^rot^ewt ftggpt : 

?p®g groww sm giro i gtg git® « gtes giw gtw giro ®w gro i 
®ig ®ro <3 ^gfe cgtg grot i 
g^gw<(wg giro roiwicgc® gro i 
rowro ggg oyitai cgi^TO ®wg giro rogt i 
gro gt® row « eroeBg Srorog ft® giro gt® row i 

0 ■*» -ig. roiwt gjjtf roifSt® ?tw ®wgftro®itg gro%g ft? 

^g : gjS wflugs f^fgs^p gi ftgg® ftwt gptro®tw ftg gi^gro rofw ^pgro 
ro 1 cgftg ^ggegg gs^sf ff® •fTOTO ®ig ro gw wt% g^w *ttw 1 ^1° ^ 

^gtgro^i^i^we 

■ <sftw ®ro »| »i g^o i cg ftroro, cgwro gi gi®^ cwtw g$w ft® ^w 1 
«ftg gftgg gngvs ft»ro row ®w 'Q c®rowg rotros fwt row ft® gw 1 

gt^ ^ 'TOgro? gg ®w cgt% rorog fte gtfroi ftg ^ row fft® gw 1 
?^g fggRro ftb csgra ro® ftg rog^ra ft^ 5 t grot gtg 1 ■gtrota 

1 __ cggig ge® gw 1 

3J™-* g^w eggro ge®i ro roogt crow grgroiroftg gftgg ®gg wt^g rorosi 

l J l^ft rogtrocgwrowi 

gpr^T f^, ®g§ 5 oig *tfs CBW ft® gw roro rons 

gt®lcgg gj^i <p ^5 gj^ 1 


59 ® fifcqssra' 5 ? Isf^MFi '3TT*rnr c t f4uM 'o sigf^ 


4f$A 

- , 5 ® >ii3t < T*i 5HI3 *93 3(1 53t® 513 l 

- (31% $159 fa<>11H3 59J (31% 919 ®t!91 Will 531® 513 4?? 5NR9I9 UPfe) 
(£°1CS 513 I 

- (31%SR31^f5f%^?^^^'ilpW®W^ $®Jlf93I9 515®53t®5P 

- 3f9 131% 5SS19 5J3 TO >£19? 519-3519 95 33 ®13 ®I9 , #i4'elC9 f&9 5l9-2t511> •- 
9J9®1 591® 519 l ffara 519-3519 *f®119 531 ^TRI l 1399 "319 '39 <319 59? 

$99 519 14l9 I 

o •sRi-iir. wot laRit 95 519 9pj9 9i3t ■*rr?i 159 ? 

$^9 : 319919159 1*1319^153 919J 59?9T ®199 9115 I 19% 5119 >39? 9 

5931 W 9 wi f*i3i3 9$«i9i5 5i*( 9ti5 1 9191 93319 9t 9 I 339 9i 51 ? 599 ©rh*^ 19 * 519 
5Jlti9 3®!21913 (SR 5 ! 5199139 Qh9ll\s$ 51«J 313 s I >£19 3 s !?! 5i99139 *lfe ^<Pic«l %S1«H} 
■53 3iQj»«l 95 53 >£I9? 91^(9 ^'£>r*((.9 9%® 53 I 

O 35-^. 4UWll9 «f!3fl99 14? 

$33 : 519Hlf9 ^fC^lf^TR 515* 549103 >£I5l$ 919TCI5 (313 1 51919119 33% 9559 3|1$i9$ 
0516 513 C^tCST 5919%!® 3^ MI619 f3^ ^fS 53 I 'd»M iP 5 3131 53 >49? 3*191% , 
,3ISlf99919515t553 I 4 19119 5% 9*19 311915 9191 313 I 

O - 2 W- 50 . 'SUHf^PT (Angins) 991® 1% 191993? 

$39 : '5t3Rlf3 99%1® 9113 s (Plaque) 31 5% 5il®99 3113 34$ >3%5R 9^ 35 
54910 31 5519%!® 3333113 31313 ^ 5*31 9H91915, fS? >45 33133 315% 31 3131 1 
'SFfgS 53, 4H55 fSfWlI f3S5lC33 ®1313 3UP#5fl (Angins) 991 53 I 'S|JHfSH3 313^3 I 
113 s 519 31^5 53 >49? 53:9% Rtffs® 513 911915 313 919 53 1 *33 9*1919 513, 991,1 
31®, C51313, 5K®3 91^ >49%5 falfre 3131 'Hifi 5C® 9IC3 I «uHieH9 151191 1919 39J 
33° 191199 $934 313 I W9R99 $994%919 >9ll4sH9 «lll9$* 53 >33?. 995sfc ; *j 
'5(I1$15 >39 351331 ^ 53 I '5UP#R3 313139® f®9 9519- i. ^ (stable), 5. 3i#j 
(unstable) $ 9>. 9f99>£l% 5 T (variant) l 
O 4(5-5^. 51$ 91Tl$f5 >q ciSlMR 9t44l 14? ijf4l3 I 

$®9 : Heart attack (51$ 5IT1$15) « Stroke (afiss)-^ 313J 9l44l : C®R31 3 s 13Cfl 
5«f9W 3$» 333315 9&31 5^ 33i 5C3 C9131 C3 (31C93 ^ 53, ^l^ 51^ ^=31^ ' I 

5«f%3 33 s <3 'aifacsti 933315 35C3 3>C3HI^) 33% (Coronary artery) I *5 3 s C3F'f'^ " I 
3C®3 Sf5i5 3131 f9$ 3131 35i 5^3 C919 549« '5|%3R «H% 1913 s 3fes 53 *335 
51$ ^11$ 1 3> 1 551% 51$ 3m$I35 5^ 43*1$ 59C319 l 3193191^ (313 s 5W 3Wi$ ^ ‘al 
C319 i C35H53 3931?! 3%1?3 C®191^3 3^ 933315 3® 513 C s Pl'5l93t 3%w3 (S 5 !!?! .! 

(?F1$ 3^39 5J9 C9| ^13^(135 339 1 (StHSR S 5 !?! 9%W 3$=9>39 ff® 953^* ^ ; 

'3 919 913 (3141^51313 I 

O 2W-55. 9 I C3 l ^ l1 $3 1 9 ^Fl499 14? 4$3 $RI 91% 93R ^1$ C3TC93 9P» ^ 

$®3 : 91C3I39f$3l9 (Myocardial infarction) : (39131 39319 5$’ 

933315 filfaRIl 31319® 519 C3 C31C93 53, ®H35 91C313 s lf$319 ^935(4*13 319. ’ j 


^ ■9tS ! 93*9 RPl'TR 9t3T39 R'asH 'Q 5SS 

-gjjgf^s (Heart attack) 9113 9fifb'o 1 5491Q 35 933315 3>W ^13191% 33% (coronary 
^jgiy) I 31193 s 933 ^ 3 S 13H1% 33%3 Co®133 191353 C93H9 (. < Wl 4 11 i S3 e 1 >St3l 513 3-3* 
13 919 93 s 513 313 ^?.3^ 39159 31313® 53 I Wl 54910 55lf4lBfl93 91$f® 1991 
^ 53 3113Wl$3I9 ^9394*19 I 

'411313*1^319 ^9Pl4*tl93 ^9J 91% 9319 1319 5191 : 

j $35 3^519 (Hypertension) 
jj 9553 1319 (Diabetes) 

0 4S-5'S- 13 t H91$39 f4 >33191931915 >4$ 14 '313? 

555 : CT1191$39 51*5 >335 33193 1$313® >£19135(59, 31 9®9 2fl%19153 1^13 14%1® 
91’691 313 >£131 353193 913H3 9131 1915 2f3lf5$ 53 I 

•49915115 C3»l(.®ic$9l93 901 13l*t 519 £RFH%1® (3919^39 ^91 513 3'0^t% 9!%4 513 313 I 
^5^1% 9!#f 5$313 <W3W 35 59159 31319® 53 I >£13 *P9j(it'£> ($13 >3 591319 1931 193 I 


0«fif-58. 13T191$39, ■£J®lf$>£I9 'Q >K$t>f\J»£J9 14? 1915 13919C$39 3911913 9319 ^1$ 

59131419 1 

$®3 : £3 s H9t$39 >£1® 51% t$313® >£19135159 I >£lf$ 9l1%® i 953% >£33? 5f<fc® 53% 
319 155 ell's) « 9911^3 W9'J'3 > I >91931 C21l1$9, ^PJ1$, «Pl(.4l5l5(4J)$ >5T%3 13 91313 915, ®1 
9I9R93 *I%W3 C5®3 139IW3 93 9191 143F313 C5C5 Rt3 9^9 9^9 $919119 9l39® 53 I 
9% JJ3sf& $91919 51*5 >£ll9l$9 >£lf9® 31 >#H$$ I 13 S I19C$3C93 $59% >£lt >#llB$ 
•313 s 1 C3 s tl91$39 5191193 33R1% <3 13913 53^9 3513, 13193 393 9f%l >£I3 

9W39 13pl 9013 1991 313 I >£] 1<M191$39 399 519R93 3'5 S 9I%1® 591$ 3131® 03* 393 
£935 (391 193 5J^9131$399 >3 549103 919T 5^*1 ®91 591319 I 


^9f$>£t9 (LDL) 

<1,, ®®“W-'a3 94 5%3j14 Low-density lipoprotein, 31 9I%5 5f4 1915 $?9jJ 53 1 >£# 
?5 91%«jjH^i|| M9jCT ^ ?J9^SRTC5 3131 393 59131193 4jf4 

• ?13 1 >£ll$i3i 9I31<1 13 s IC9C$3«ta 391 53 I 

****1 (HDL) 

$4 5f$3lf4 High-density Lipoprotein, 31 $%^ 5f4 1915 $?9jJ 53 l 
«»l «o% 15119t$39 >£H® 9f33® 9T15 I iH5 919319153 ®H9l <3 S H91$39'3 391 53 I 

j ^9T19T3 93R lf$ $913 : 

,, .^^%5H53t, 

0 ^ ^ Rim 4 5j$13 5®I19 531 1 
^ : "9191193 54910 14®113 ^ 3!13? 

' '*39 ^ 913 519 39% 93J 1913 I 55 3U5 399 15il91$3«i 13% 513 

^ 51% 9U35T 513 53 9199 9t?l® 9115 I 39% 9113 3® 15 393 
P 99 R5 513 91® I 33 s 591519 31919 ^1$ 53 I 4 993 1915 




f^f^PT R«H 'G ^ ]| 

1 " — -_ Jfl 

<jt4 3Wi wg* ^ps *ttt3 i 4i3 c t 3$? ^faoswp 3 ir 4C3 4iw i 'sira ^ns^l 

M3%® 3wra 3i3 ^fcs sit3i4% ^faosH c<fas 3t i 4$t3 3i3t ^rasnM^ ,^| 

53 l 433 C3Wt4 444313 ‘<Plt'S'3 oRf^ra fefsrs?' (Cardio vascular disease) 3P1 , 

3 $ 3 ifl 3 #a <nra 333 wwlii 2 ^ 3*1 *($P 5 «ni 4 ®33 31 % c^J 

f^U’1^51 3t 5C3 313 I 43 403 4%4C33 WR f3J| 3tB 4034 333 54-.- J 
4?if3t , i33$5C33i3 1 if * 

O SRJ-^Ss. C4IC.*U$3*1 RiH 4334f34 04103^33 3 h 1*0031 f4 f4? 

$33 : C4 I 030$<3 ftffr <1131 : ^iram, 51, 4fo, 43, 3l433l«r, ^fessi C53, fera 
'Sid I 

4f34 wlc.'ncS**) <H3T 


ioo4T3 <lhj<rg 

<rara 334 

feora ^ppi 

<nfira 

<15*3 <4$3 
rf?R 4i34l 


04103^33 (fiftUTu) 

^aoo 

^000 

'bio 


C <T^, d'S’bl’f 413° d'Q’bl*! J|?£4 

Blood, Blood Pressure & Hypertension W*lF 

o«feK<i.3$f%? 

: 431 33033 f 30 "ra wi 0444 431 50 '* 3 $ \ $033 041433 c«t^^ 

53 I f®3 33033 4f«t41 431 ®33 «H431 1303 34 I 3043 3^313 <33? 
4lft3 1 3043 $<1131033 303J 03<d3l3 $<11313 8 <*% (03lf54 34 4f*l4t, CVS 3® 

43°s 4^>feM>l ) wi *lF5f5(1 31 3433 Q<t% (*33 303J '533 1*5% 435*83 *131*1 * 
3H30305 4^ 34 A, B, AB 4350 4? 5t3f& «Sf0*t f3»4 I 
O 2W-5.tr. 3043 $<11313 fa fa? f3t$3 $3131033 <t&3 « 334 3<fal W 1 
$33 : 31331 $<11313 : 34 ^’■21313 $<11313 3131 <1$® 1 
331 : — y 3433 ( <t(t % ) <3 
5 . < 441*141 ( 8 (t%) 

3043 '533 '5t?"t04 3*3313 303 I 34303 344$4l $3313 '33313 3104 I 
RR>3 $*H31t33 <1^3 3 334 : 
i. 3433 : ' 

<1^3 : 3333 fco-&5% 4%1 '35*1 435 br-io% t3^ *131< 1303 <#» I 
3^5313 1$3 SR'ra *13$ 3R7* 1331- 

4t*5t3 *l*tK : 3C33 '4t$3 $*113133131 3C31 C3lf$313, *lBll 5 nn3, 4, ' ,r1 
3Jl<K3f33W, WF313, *41333, $31, 4lt3lf®3 $5Jlf3 I 


. fifC»F33 v 3 f3lR43 '3t*fT3 c l f^35T3 « •£fgf$F 

— — 

^ £®3 *I3K : 3I$3 ?Bf3 $*H3133M 3131 : 

i 33rai-3Jc3>rSf, 40l*8»; 

t jj (311^3- 4)13^33, «pftGt3lc6ri; 
jy Tpjf5- C4R3(.$33, C3f3f33^«llR I 

^ : «ifa<.'SH, 3#l 'S^-'srant® 51«fe 1 

F $31 : i. 33313 <l’^Rl<WC4 3133 3>c3 I 

1 ^. ^3® *I31< 4*13133 4C3 I 

O. *113J3^, 41^3 $t-'ST$$5, t$t331, WH t®Tlf3 3<3»3(.33 

■J113K3 0333 ^1^ '815PI *lf331^J$ 53 1 
8. 3$33 ^CsiHarH (4133) 3131 3413 3TC3 I 
(t. *# >3 '5K*13 33$ 3$3 ^341 31C3 I 
^ ; 5Hgt33 3T1P f®3 331R3 3^M>R<f>l «1K4 I 331 : 

i. C3lf5® 3$4l*ran 31 4f3Cgi3l^5 
ii (fl® 3$3 5 f J l4T 31 13$3331$5 
lii. 4^341 3t <S|1C$3I^B 
i. C3lf5® 3$4Pl4l 31 4^(31315$ 

<1^3 : i. <5^5 C3131413 I 
l3-43®3 I 


8 . fepi l CH l ftH 3134 44 affB 3S?4 *13t<4TC5 3t3 3^t4T0M 313 3TO I 
$4 : i. Oj 'Q CO 2 353 3311 1 


5. 43 3 $C33 33$ 3$ 3$ I 






•Aajk’i 

isfiK&fei 






f$aj : vi SfMft 






HJtro f^f^PT >TT 415*1 fa®4M 'Q 


f?fSl4PT sn^fRH ■ft'SSH 'Q «fg% ^trb 


nff A 

ii. CJT® ?5<*ft51 5t WB54P11$t> 

«tii4 : b. ^rswra i 

$.. RSO*?!?^ | 

'S. >lf$5i>l3l<8i4 *iHI<fS* 5t iHlfiD*t <3 
8. C c 'ilfe\s < pR < pI *45*14*1 5*5 I 
4W : b. ’Sfal'J 4K5 45t l 

*. 5553 53T*t 3f*55?l? TOI ?|f? 431 1 

iiL *nibRw*i 5t cyicvwftB 

*t&5 : b. fib?l4l3 ?i 4if ^iffi? i 
*. l5®0*?i>i*(5 i 
*5. 43tb53 ’JEf '3541*141 <3 
8. ’Q«fc]4l53 4154 I 

4fa : 45 54T5 3135*3 4513*81 5*5? I 

O SJ?}-$,&. <1^3 CSf'tfaflPT 1%? 41^533 ABO 35 #5*13 53*3 I 

®<33 : 35 4f*t413 4*3 , qM '4jlln>(.«ti-<il3 *B*lf|fe <3 *4ylRffo? <3*111 R# 453 R'ftaAt 5*tf 
c 1 |I®CT>^hI<i (Karl Landsteiner) bkob 415*1 413533 3553 53 CSftfaoM «k , si*i *51 ABC) 35 
#*t 31 4sC4*t*l ?5#*t *llt»l 9 lRfb'5 I '3(.'( < P 443 *354 ®ij|ot^*itwn 3<3>#*l<3 <5C®1 i 
?(.<3*n c«i|Rvs 4l*l4l3 Rllyw *j’33*4 '4Jl1*iJ5'SH >43C ?'9’H(. J i ij344 '4j|l'5?R> 3154 I >4'sl5 < l 
^irRJC'St-H <3 *4jif : B3lvs3 $*if^fo3 Rsfacs 444 4H? *5Fif*s3 n<H4 brafS e# 3t # 5*1 *sn 
431313 1331 : A, B, AB, O. 


411533 AB035#5*13??f i 'f&I : 


55JM 


ctoS^'4^ 

W4TOWH4flW*IIBI 

wiwcwwiwws’ra] 

A 

^iR>55H A 

4f^?fe a 

A, AB 

A^O 

B 

4fi>5Bf5 B 

4 PB 5 I® b 

B, AB 

B5FRO 

AB 

cyp5(.\S?H A 
'ilPtJC'SH B 

C4IC5I «aS5fe eft 

AB 

555f*l 

O 

C4I55I rfftOR (5t 

4P6?1<S a 
4f^?fe b 

55Sp*l 

O'Sf’l 


O fiTCJ-Oo. 354 f« 14 l 43 «J 413 ? 511*5 354 f c 14 l? 4 T 5 f%? 

$*33 : ?c<3* f'O'i s)4l? 354 R 41 ^155 i 331 : b. CV® 4 R 41 , ■5.. c c ilR' s ‘ T ’ 
o. O^bQ^I | 
c$*5 5f'l4T3 4T5 : 

4 . 5 * 155 , 53 T*t «ll «53153 3553 1 

4 . * 54 * 1 3*53 41?43553 5 *i 3 | 

4 . OT 3 I 5 RS 53 3541 ^ 1 ? 5 * 5*53 35 SJ 3 T 5 * 43115*5 3145*5 4151 ?J 3 * 53 I 


*fltf A 


*CRT*tfB^5’ ^'S?IT?r ^PRin f^E? 

^ . csnf^vs 354ft4i? gw 5345353 Rh 3*n?533 $*i? ft*# 45? 

1 *itwfi5's 553 4lf4 <-Ht*lfB'» I 3ft (.4lwi 3)(*a*g 35^3 C4ll5*5 3*ft413 Rh- 
jiprs Rc*ra ^*imH «nw, ^ ^ 5 c? *fcsifD« i 

Rh-^sf^CHlcw ^Il4 , c e i nea^sf*! 555 wt - »llo'» 1 

O 555 pH->iI5 »)l*i ■V'a? 555 c'llR's 5sf*PPRJ 1%? 

£33 . kc & pH-4? ^115 *155 < 1.5-‘1.8 I 


c ^®5f J w?? s ra : 

5>. 4W? fiJ?R 515 *l5lc?? ^r^stlCR Oj 55 s ! 5?1 I 
’*1. 4?1 ?53> ?>ro-51C?? ^WSI ?‘ J H? >t 5 )<l's| 5w I 
*t. Rwt51? BRJ CQ 2 -C5 ?5cfi cstrc^ 4?T ’jpPfCT 55^1 5C? I 


045j-'9®- wdl>l vjlin 5t Rh W$?fa? 

5g? : ‘GPTPT ?H?’-4? ?C5 45fS 'SjJlRcsw «HC5 I w-HM ?Hw? ^ *o|^(>ilw 4t^C5 
CP IP 1 «olR(.«H 5 Rh 511?? 5C 5 ! 1 C.5IHI C51M VI^CT? ?CO>? <pR < pIh ‘(3P1P1 ?Hw"? 
455*1 <3PTPT «ni1^5BH ?nc?5 1 'srjfRJoerCH-sJ ?1 Rwb'll ?5C?^ 1115 c?? 

?c®5-lf*t Rh *1551^5 <3 Rh CTC*tf&® 4 5 * 53^53 I 
O iW-OS. '"fftal? 55^3? ?0 st»tlu 515? 51 c?H? 

^S? : «lHc?? 55^5? 55*1^ ^HSRP ?|5[?(5<b *1515^ ®*lf^f%, ?'3H1^1? 4«1^? «I5*(? 
Vfm 'gr*U *l5lc?? '3T5F35? ?^ ^5fB %? 5t I 


0 ««-««. ^Sr 5 ^ 51 f>H5s|f&5S 5^ f^? 

S55 ; ^p&5 ^*1155 5\atR« ?5^? 515 f>15C^(5<p 5^ 1 461 CiPlC?l-?>l < W {555 ^5f? 1 ^1*1115 
R®1%?I 4 '4lf5Jfl? 5*c?555 I 4 iT5 f555 551^54 <R 5554 S>5 5^ 5lfb55 5N1 585 I 
5555* 1UT5 351555 4 45 51351 45? 1 


O«ft}-ob 5^r 5Tf9[ C55RJ £ 45 ? 

: Wl% 5^#t41 (Red Blood Cell), 5*8 454^41 (White Blood Cell), 
Relate) 45^5^55 51 ai®T5I? 545^ 1^355 45 *#5 1 C5lf^5 45 4^41 R5415aif?5, 
%lfi>5 <3 (21lf&C5? 5455? *ltS*3 1 4? f5J4l5*Jlf5C5 S>8% <SSlTf55 (C*nf54) 45C 
^ ^115415?? 45*15 *1?4l$f?5) 5154 1 41555555 boo filPlRlUl? ?55 
i *' 5lp l %4l53lf55 5154, 511? 4? %4lC0lf55 5141? 551$ 45 5H 5551? I 

P jN*^4C^54l81^? 

^ -*^4151 ; 

*1^555 : C5lf^$ 55 5*1541? fe4153lf?5 <3 31541? 415T54 45 »f4(pl C554 


■ yr 555 5*5? I 

*tf?555 ; *4^f85555 455 41^5 *51^-*5rSl^S 5*5t 5554 

^ r <555 : *115*115*44 51*5515 *43 0554 451 5415? *#555 45? 1 



^b-3. fsfaiPt aTaW3 ftww « afgfa 


3(.<P' , m* 3 T RPl*iPl Wt*fWa Pt^aH 'O ■£|*(f^* ■^bf'5 


4. SSWff aftasa : ^?saT4f?caws#5SaWP (TOa3W[S%l CSTW afaasaspi | 

«. ^if^J Tpn ft a y t : a® wcsa fafea w stww ^as. o«?it*ta <wtc6t?tpsww ^ 

I 

5 frrffo $anst fatraa : ^fiwsa ’ifara sffa tBaaifas ^bw cwcaa *i4$ ao;N *ttsjct|} 
an»wa w aitaia taftfB swarat Pali's aa i 
43^14 ^a 'Q aacaa awwt, saw fasaa, #ai<i 3 fecata, ws Paro, caw fafo 
asww sjfesw, laPwfat ^aag sat S'sjlft'Q awa srst i 

O 33-'3b'. RRia*f<W (Bilirubin) fa? 

: fafoa«r«w ap* fasawa s^wt acsa 3«tH asp* aatf i awa fawtottfawa sw* 
ijR) tsawn csnf^a csnfaa ^ wta*^ srw faa (heme) i fa?t <.'»ta o*m 
faPwftw afaw aa i 4aF?t "srihi oarcansjifSa cawo faf^rspfaa ftsfa aa i wife as I 
cstwa ella*w w iso fat i ^aaa ftaj « ^fa^u wllJ^l-^iwf^rv 
fa^pi cwfas alcana wcs fawlcaifat cafaw arc?! i fawicaifat caw catfa awt 
cafaca faf®^ s«ata aa 1a?t sttfas aw cBBwt^w aap frfs aw aia i 3 cats wtata I 
aca caw acsa fiPwiafat Saag aa i PPi'siapH PeriR's aw laPia*R't ^aag sa 1 1 

o ^W-os. acsa •if'a i waia sjcaw%T5T fa? 

ts^a : *au i R?caa o sutfilafea 'gaa fa% sea niy-qa stafi> cafas sw aw sa i 4 
aacaa cafaaatPtw abo sbbm aw 1 1at%3 staw siwtwa wca ap$a 3 wt®^ wfl 
%s aica i ijfcat, as-yrs i swat wtwt sfat caff ^ai stoma sata aaa sfofas 
acsa 4 carsR ^a m aaa ^ri wtwa oia caw <rc? a«a sea sotsr caBtw sat 
vfiaica asarst « >sjt^5ia acsa apnafaa tffma ^asaff ^®an *aaaaa i ^ aw 

acB cat^l aiat cars area i ^ a^ cat^a caca. acaiwa <jc^ aisi o aj^sta aw^ 
siwrsica csrc*i caai Sfo^s i 
o fiW-so. fawngifai fa? ^ ara fa? 

®«a : (^wua i fa i : aa*a csnf&a cjnfaa (^b%) >aai whN^® aai4 fla (8%)-^ 

aaata afe Rcaicarfaa aw ac 4 a > 3 ^ ■faasFP (respiratory pigment) i ■apaca^ 

*i&m wifas a^asfaR ^laaa, ta-^a^r « fnS&awfatff tisfaa w® 1 ^ 
csta i ^ fcw i Ql i fa i amas aawa ags »tai< aics i cac^gifa wc^ arc : 
aspfat Isfa *a i ^ wifas aspfaia ^n^caa caca ^ i0< 

ftPiPiCia acs iff 3jra fapncsnfaa atw i 

f^pntjflfaa-'fls ■sw : ^ 

i. wifas as^P t ai r a fe.caica i taa ^pt cacas cawca aifaaa^ o : 
pffRi afaiff cOj afaa^a ^ca i 
ac^a Pi 5 f®t (viscodty) awFt asca i 
o. <5c^ ^sns-^iw^ i 

8 . ac^ faPRpfaa « taWoif^a ^,araw Pi^mi a*ca i 


a 

0 4^-8 i ■ 'Eyanosis' fa? 

$ga : aw aaa aa4a (co 2 ) %aicaifaa caps ara w *i3)caa lawa 

^Rffia caaa— aw, sw, fst^ai ^at. ' a d^yi ^Ww a*f aia*t ^ca, isca 5 Eyanosis aw 

■55 1 ferula «iwi, siwa afa, cSf6, acaa cai^r, aw •stefoos ^ caat aia 1 

4jaaaP5a : S. wIBppt (Central) <3; a. Peripheral 

O 43-83.. ^WaTTW fa? 

$^a : ca ^fca 8°ca.->s o ca. ast^iiiwia a^p a^a^i <pat aa 'oita* si® aitw aw 1 asft® 
^ cai% ■ocawca ffftca ffitaff aw aa 1 

o 43-8's. a's>t>i ,e t fa? <a5r aw swia? 

®^a : 35WJ3 caw as=a% ataica w siaiaanw aa%s awa ca wwa ^fl ^a ^tw 
?ssff( aw 1 wi*i ^ aacaa 1 aai : a*. fac^iPw aw, a. siatcBiPw ata 1 

fac%if®w aw : ^faesa Ptc^h ^r^ia aa% ■sjiftca asarcaa arai a^tfaas ?a 1 
4W fac%iPw aia aw 1 awifaa- «ra^ia facBiPw ata ffaa scea ioo-iffo 
ftPiRuia aa 1 

a. ®TaTc%rPw ata : ^«fawa siairsw ^pr?ra a^sata a^faa a«ftca c%a 1 >aw 
siarctif^w ata aw 1 awrfaa* ^iai(!a isiaic^ilas <waw ataa sesa 'Sff-^o 
faPiIauia a*fcaa 1 

o 33-88. ^a^aicaa’wa'O’ffaaewtfajp 1 

^Ssa : awa aia ^wiftwa caca caf*t aw affiA iao/a-o-^a caPt aw 3a^ ^at 
aw saa ^ ajfaa a^ata at aj$aiac5*t*w aac^ aw aat aa 1 
fra a'sata at aftaracBHawa w : 

s. aaaw *p caw ®ka atata ca^t faw « ate® awt asat 1 
a. atat caiat, a>iw cat esi sat, ^s sss® sat, ^asi, ^gi^sst, faas a<tat 1 

a. ^cs awt, sjg afagw 3ws?, atw atatR 1 
a. awtar® 1 

®. aaaa 331a, saa« agtcaa aaa a?? caw area 1 
asstwa staa : 

s. atat at*a fre ssata aww 1 
a. aftota '9 sh caps caw 1 
a. af%, frsa « frw& cap? caw 1 
a. stnawtsa w#s atata caw 1 
's. sifatlas staica^a aww 1 
E - 'siTas aaa ^#aaa afe caw 1 

^ ssffcaa afastaowt fafr 1 
P* : i. ^aata caw faas awt 1 

*• *%aa '<s^a %na awj ataw sea 1 



*fft> A fil(.<pJi'Si'3T faPfiiW ' 3 Tt* : rp5 c T fWR 'Q ^b-<? 

(fil J I vtolidc^ITJ ^ 5 cahlftW? CTO aiJflWtaa snSw'Oi aj? 5 mTO 5 Jin ffrgj faft? fantas gsgra 
SjC®t ?H»JPR ^WRR ap^si Sta ?W I 

ipnjprtn? ana? : ewRta, anfaa « 15% lawa* attain faaan asta 1 ^agPttna 

aan anst aw i f^ra nfantn ?Mfa* arara awt 1 S^rgPttna arsita vsiaTtalSn caw cant 
c*f?r 1 ©wiwfc-’i wPfStwa fbfovii?i ^■qPii aa 1 nta>a^|g snags-g^g g5 i *f<Nla® i 
g? aata anatn ^Pr ^ca mat? nfaat® ^twaM? atajta enat aa 1 an^ana fawta 
,<fl5ifir<!s «iana SnyPti cat^fa stcai^H sqaift ?r?a® ata «nw 1 

0«tS-8fc. bl*Mfu<? <3 atm ^r¥ gjNTt aRR? 1 

« 3 ? : 'ajJJWtna ^«)' 3 W ai^OlG>i at? suWKRJP! RPW »W sm? jsjf^ ant*. CT 5 |f^ 
C«tW 5.1^1 mw aatnH M? a® 1 4 aaOTH *lffera 1 #5TI nfanw gspf fgggej gsjg 
«ftW I aHJJWta nfntfCUtST^a ^n^pR 2 ®f? R 53 ^-SR ?W *fa%a nfantn ^gtffolta C?W 

ata 4 ?“ 'afbfaa* * 1^1 at sjcansi sjgttaa aw fn #5 aetata n?R ca caw aa ®TW as^at at 
SRIlWlU-H CTplSPT aw I bBtlcafSc?? fefmPtl? Ih^Ph gf<at? gsgt a? | 

«nt®t WtS «ftan A*f^l<i 4 a*SR Wlc<M ?b>?c*f T(f^ 8 .tr fg.Pi. o||C«K C?Pt jp^PTSf iSa? 
aWSl? U'WCT aft ii.i ft.Pl. CTIW? CaPt 3 WT 5 r «ITW ®t? g^jPJ at 

®iaiwfS-H caw stats aw Maw asat a? 1 ®iatta 1 S»i atman® a?nn® ^ *tfgtat*ta 
3 »!ta ata anas 1 btattafS 5 ! csjatt& at ^tsanaa* caw aa 1 


’©. oR'^ 3 * atm ?®m <pal 1 

S.aiP^aiR^cnwf^nm 1 

<t. fnafs® anaw mn 1 

b. n-tr a* 5 t ’jaicHi 1 

<t. •jjw’ih caw fa?rs awt 1 

v. hhPw ^jf^si alalia asat 1 

(». '»il«la' 3 » *i< 4 f ■sw ar ^at 1 


Diabetes 


5if| ants, ct 4| caw arw sawR ?®fa sa 1 4 ^ttaw aftca? *i^n aiaaia- 
antf fia a a asta aiw 1 atjjjwtaa afa sjtat®f%) ?®ia at sa aus a^aia 
a^aw^tft^cat?aw^aqf%f^ i n^at5pan^satcaaaw1^^<3arawa ca 
caw sa asiw as^a at ^raitafSa c#f 5 w aw 1 

*nft at am ^ta >w 5 stwa a^ aw afa <ur fa.ta. catwa caPt jpmst ^ 
atoata ^ a^ ata a^ aw afa ii.i fa.Pt. catwa caPt gwt^ aiw ^ta a^ ^ 
vb t anaifr n caw acats aw amp a*at aa 1 ^iniwffca ataiaa^s as?*w® ^ aStataa 
2f«ita ata aiw 1 ®tattaf 5 a csjatta at atsaw caw aa 1 

aa^at®rattaRtwa®m : 

canwt aiPp a^at at ^ t a i cal^ a catw anaFts aw ana atai faaPif^® swa^wt wat 
atta-(i) aa aa agw a<Jat (a) IP caPt Ptawt ®twt («) ifawWT (8) atp atoat ^ 
*tHtaa 'Ssr anR atoat (<?) ?tfe <3 ai^sa aat (b) catw mi caat (*t) awst a’ 1 -’ 
ata at'oat (v) wt8 caw at caw ais®i aw aaw at oaatat ^asaPt 1 

o iW-sa. '®tattaf&a caw mwa caPt a^ata RBtaar atw? 

^ga : ca wtwt aif^ ca wtwt aaw as^a canw 'sttam aw atta 1 ^5ta faw ^ c ' ' 
<iRp a t s t a biaicaHta a'sata caPt atw 1 

j». wicat aj%a a?w caaa- ata, at, PwB ^iHtaa asp caw ai*w ^itna at?^ w 
a'flata astaat caPt 1 

a. wtwt at%a 'Sifbla^ '3 ®r atw mwa a caw a^aia aaiaai 'Sif*w 1 
o. atat *nft 1 aas afggtaa gs^ ma at Wia as^a catw a^ata astaat caPt 1 

OfiRf-8tr. ta^iPw^? '^aasraft*? 

S^a : ^pgPH : ?agpR &* aataa aatata, at ^swiwa cawMsaa ^laHa la >• 
stfapat fiaaw asca 1 ^a^Pia aw ^a^tS aPttaa^s 1 aia ^Hfaa> ^br ai w booo ^ . 
as&a «atta at^s ta^Pn atataw 3?pa ^jm caw aj?b aat aa 1 ^wPr 
8 ^ 'iitiv i ^Hi >aPiv5 atw 1 aw 16 % alaata at$w ’atgjf'ta ta^Pw fa^ta <:f '■ 


Dengue 


Oat»f-<?o. CS^^faf%? 

*aa : cs^fisbiaat >fa ^ aataa bitawsfw caw 1 aiftPas ^f^fst, ■spiff® s aPmsrf? 
?w aibat, atat awt 2t«f% 4 cattaa Saa’f 1 4 ®a ^feafS ataa* Bftfta aat ^ 
' 8i ^wa ata^ 1 4 a*tta >wfS 2 aPt?i awt, ^ ataia'ns fata? caata atgaw aroi 1 
aaaant^ «itta? a° s af^ caPt ac? atw 1 4 ®itawwc® 3 «$?m«gaTaa 1 

cs% carta aw? wr ^PWt wt® ata? >a caw fawtta atfa® aa? 
eaten awa (Platelets) wes ata 1 

atfa^s aa : cs% fam? at ^? aataa «itam atat ata atw 1 *ttfffa<F g%»t, 
« stPiangf^ fw at^at ^ catena 1 >afen tfenfS ataas a*n >a «t??iw? 
_ 1 ^ ’Mia «natf; ZaPi?] awt 4 ?t Liman'S Ptna ca^tra ar^aw wsia, naaanw 
jE'***® awtaa; ^tta ^ aMfasia ata atw 1 f%»ta a^ta naaanwt ^atna aMfa^ta 
«nt?s 1 4 bttaww e&i ®itaw <3 a?n aa 1 c®^ ®t??R aananff ant atwaw 
T ^^^?am^atai'iist^b^a^cantai?n 3 i^aif^ma®it^ 
aj%ta? ana®tw wt ?]%« c®^[ ^ta snaFre ata 1 ant a^n ata, cs% ^fta 
r^^^catn^twfawa^faannmasta 1 



osfiJ-tf* atiwftat wHi-ifa? 

: aiKf f a at #ai«l im tn^nf^SI (Plasmodiidae) c ” n ^^; 1 

(Soorozoa) C&& (Haemosporidia) ^ 

(Protozoa) 1 mtit* 8 WOT* (?) Sl^WlfelPI 

« ft) >®5Pn amw ***** 

^ c*c* ata cacaa wfw Wt *S I « TOl 

C^t<j ^ 1 f^fTC 3 -si-n^ 

^5 I fcf53 C^Fl 4 7!Cm 1 

o aW-<M. #^pt <WI «t%t CTO wt«WI C ^ 17miC ^ ? 

* aroaiP.ara m cai% cats 
n, oaif^wa^^caw carats 
vl ^5IT3PP3 C^nf^S ^f£)^T®C®TP5 C»C^ 1^C?I ^5Pai ^?I I ^ __ 

* W^m TOS ett% Sta (Spleen) *CT TO « «t iftwIt-lRW ^ ^ 
%TO^|, in Cfllfc® *R4IW *flw I r- -r • L fp rj -, 

lacamSPH’ ama?^a*aat <mtft® *&ro RwHW to* i 

o a|?J-48. (?# 3 H ajlciftal ft 5 ? ~ _.,_r_. 

. capgm uncifrn sc* «ii*R ^ to** toj#«, si Tprrclf> '" 

CasitTtl ft laCRlPpPm S*tt *ft cafa31®T SJttmftSta <31%^ ' 5 ^ 51 

ns ^5 PtfolH ai l ltftTO W# (*B^ * *TO ^ E* ^ 1 * ; 

C%* I 4 *rtna m**fTO s-nft C« st^ica* ^ *V 
*ts$ 1 m aacaa antmftat 4^ics$ 1 $sia i 

Osffl-M.^lt’sca'sft 5 ? ^ ^.c^rfS *miat 

^C^StScaWSt**^ 

m^5 stream fim f^' 

^Dta c^?r ^ Cam stfecam s^tt sta i 

OgffHWj. _ 55, 

; 4& aacaa cam, at *a aaa-cwa caPt cast am i ^napra 
*m \ s«Pt wa csscaa 5W3t5 ^ ^ wr ® 
ars^caam’^'t : 

_ ^stftiCasaWI; 

- TO". 

_ 3«Ptc«a amts i 


giwjia’m falmpr mistas ftrasra >s gfg% ^b-«t 


C - ^ 8 ^ 

Diarrhoea 

o sjil-G^- ^mfawa ®rcaa cam? 

jg^j ; ®rafaara ^naprs cai% m^n < irmri <3 afe a^m *tftcaa sicai^hi « 
jpsjppu^i 4fa smccfa «f«ra cm mv i maa mfaro aira f>ijjra 

««pH3bipi <«t ^ 9^'a «ncas i am amraf^P 'm«Ja m* fa^Bi cmf^ama 
^VPH I *Q ^T *tr%w ars rn cat i ai^j ®ra%i ^ ®icaa mft ®*ia# , 
©ajS-tfir. mala *ui*il$ti aj«>^'» ’emc e laa|cara i Hl%? 

$ 3 * : eastern ai% tsiafaai m ^napra ^ ^5ta mSta cat* s^ ^ ^ ^ 
tigpra *ra^ cafeaam i a^ »itca ma « mfaa srsia war caa aia? ^#a ^ ^ 

^ i ftama aj vng|^ > ^ a^aia sri atm ’TiWi^M ascaa^ at^a w aja^s ^a i 
^naiafpp < 3 im «p|^k^^ <gfrStu mata, at ca^*i% « ^^asca i cac^ 
siaPata anam ai% ^ ^a ’ros, ca^ai m rnttara ife ^ta ®aj ffi at w? 

^IlCvf | 

O c-ft& *tJPT CTr^T ^C& w ^ CTR? 

®" : ^ ^ 5lTO5,& <?ph ^ ^ njmcas <6 a#i 

^Jsnw^s amfaa, a^ca i ^?stm atw aa*t ®i^-3r^5 ana caa ?ca ata aw caHft 

aiata cata asca i 

o 5«-^*nw ntaawt atm rnitmt^a m^atcat aa ca=a? 

iS^SL^ ’ fl ^ It " fr?p,,Fn ^ 

owS: ™’ # ' g * PW B wl * t ‘ } * ^ta ^ ^ 5 ri aiMt^ mmtwt aa i vcs 
■^■nsaflcaa aa^t aaa ma ata? caacaa c^sa « aitcaa «aa *mrc«fe eta iSas 

^ftEs >S ^ ( '^ , ' l>< (3sra ^®’ <3 s i^ 5, St^mtfena mt^SS, jjcaa^ « 

Q ^^^maR$tnt^arat^at^, atataraanai^^awTm i 

asciRrt catwa aaa^ « aif^aaa t%? 

^ 1 ,frara ^ a>c«iaia #at^aa c t a^ca i atfa aj cam caPt 

Pape 5 ^ asca at cattma stfe^ta a^at ata i ai cam -sifecata 

®% asnra -^ ' " /T,W ^ ^ sfwl ’ s? ' 1 1 cat^cas ' 3 tmmT asca amcs aca i 

0 ^a->««A ** TCTO ^ ^ 13 ^ ?f^ca cac^r aca i 

^sa . jjj|(^ If ^ cma aa? 

S*®^ ^ ^ ^ ata»v Atom ataaiaw^ma 

S? 1 KaS^l^! cam aa i atwm # aataa- w^as wta « ajtfmnf^ 
' 7r5f ^Pta asfe ' 3mCT ^ ' 5 nama sat ^ amroat^fea, 

^n^I<T ^<pjc<q^J tSRI ^J<Rjv6 ^ | 




Basic Concept of Cancer, A IDS and Hepatitis 

tm- ^sfsnPt^iw cwas cwen <■** ^s^iw, 

(Ceil division) ^ 01 *#* ft*"" 
(?P T t 3t35i3WTi^i^^i^ 1 ^ 

%ft ^ 3 * 3 1 «tw, ^ ^ ^ ^ 41 

ft51^3 b«1t$t 3K35 I 

o ift-'bS. 31® 3imi3 ft? 43 ^m-l'n^®ca' i i ^3**i I 

3» : 3F5%im : at® 3t m&tim w **’ ^ 

<j^iw? vsiPvaSr® 43? ^ L^s^fir^SI 7 

^tsfe^T I 305 35JW13 CT C351C31 33^ 3iftF$ $«4»t3 ^ ^ 1 ^^5™ 

• 31$ ^mrora ^ ** <«* ^1 ^!l 

,OT fiiW Jrtl * Mutation-®, Wt? «TOn »i tl%J « ^ ’| 
Mutation-®! Suit CilfeWFt (Radiation), Gfe, oafi-wW-H (CtPPt- ), ® - 

(< 7 ph- nav^, m* 31 ft 3531 ^pj *rc * 1 

oiw-^.a^^mroi gKW’wwu i^ ^ „. 

• TIWOT® ^raf^$ Stem cell 31 'SlftWW 31® < " ,I ^ R ‘ ' 

•m , amt afeii »i w. m «* ««^ <**» *> 

ifm mm out m, *&s ?w to, ^jwipi *f toi J®; 
tfW’lllTOf^^TO^ (cw- ®w, to*, to) ^5 to * 1 

o sra-^3. 21$ 35331133 335301731 ft ft? _ , **** 

«n* to, aw fira 31 'wso *®nft 2*^1 2 

^rc^c^sa ^=r^ WT c*K55 ^ICJ, ^?i ^fnr»rp^ ^sjrst f^r?3 ^ 

fpiDnin caflft wfir$ra csrcn; ®$ *jWw ^ toa tos i 

q g«-^, gns 353*113 3555 43 ftffopfl fty i ^ 

$<53 : Pfo+ lfiwt ^5 (Acute) 

&S fiPlOTR ^ «jBwi c*R ^1 1 ^0^ -- 

C^PT55 I 


V0 glC.<P-»1-g^T f^Tt^PT •JTTtffjH t^SBPT 'O tgfg% -?tr^ 

gys TtfmM : ?t^<I PBHF Bone marrow < #TO ^TT«0Csr «lfe 

■tfCgft 305 ^1M3 ’f w (t¥ ^(f%® ^'GTtl 313 I 3J|i(|tVi<| (?jp\ ?ffmiC33 2113 33 

fg^5«?n 333 ^ 'SWS 3^F3«IC3 3!^ ^(1C5 1 1613*31 31313 e 05 ^ 33133 I 331- i. 331313 0^13 
f^3 35313 f6^5<31; C333- C^I31t33lf3, «lf^3«*il « 3^333 2jfe^t33, ® 33^3^33 
f5^31; CT33- 3^ 313333133, 13^ 2)3513 Tpl ^31 ^ ^ 3531 1 

q SfA-'iAr. >fl^'53 ft? tfl^®3 ft'blc.*) ^I« 35WC3 ftjfT I 

5^3 : ^53 : 3H3OTS (HIV) 353F3W3 3^33 -#3 3E?lt \ HIV 

(Human Immunodeficiency Virus)-43 5^13^3 3133OTC5 '3^'53 (AIDS) C313 ^3 I 
/JDS (Acquired Immune Deficiency Syndrome) SFF0$ C35R31 C313 33 I HTV 43> 
33133 C3lSt (Retro) ^313 31 3>C34f!; ®31C3 3R31M5 3C33 ^3 C313 2)ft?3TI3 

^51135 3 w ff3CT 133? 3SC3 C33 I 3W ■5114-Na 31% 3ift 3^51? ^srjhj C31P1 (C333 ; 
!«i5pn(331, 333, ®13l331 1^#) 'Nl^ 33 43?. C35H73 f6ft«?3lC'i^ 4 C313 ^IC31 53 31 1 
rR3C3l%l 43>3M , lftlft^JI I 
ClI^ICT 4^5Tl^ft/4^53 5515 : 

35. «(|JJ-W 1 p 5 3 55W31 315313 31C3 55(3%® C3l3 fi|3W3 3T3JC3 I 
3. 4I3Fra 3I%3 355 "iSlW 43J e t3 313JOI I 

q. 55I13Ff3 3I%3 Pl(5®, wstlfl, (3?5 31 ^f3 31 3>M i yi3I3 3I35J3 353C3 I 

3. snapre 3t C3C3S 3#rgi3, SPW4IW 5S(?|31 ^353 ^33 3I3K3 %33 l 


O 2W-5s<». 4^5S3->q3 3^H <B 2)1^(1313 3<T55t*t ftj3 I 

15^3 ; ,£$553 ^ v£P35 33CT3 «3R5, 3Jlf3 I 4 C31CT3 fsftpil <7$ 1 ,335313 4^553 ^C3 
$13 53^3Pl I 4 C31W3 ^’ll^ ^5$ 55nft35T C3C3* 1 

4^553-^33 »TV3 ; 

$. 31131 31131 5^, 313T3I31 « ^fl 3%5ll3 l 

’t. 331, 333 <3 ^5^13 3131^3 3% ^C3 3l'fl3T l 

n - ®^3I ^if*!, 13? ) S1C3 3 s ?, 3313T3T ft*13 35C3 31313 33E3 I 


^ P«l3 05^,ftc®<3<te5313135fl3?5ri 

5 - %!% g^55i ( ^3 %|)h®1 1 

5 , ®^,31175 5113131'3<J5RJ13I 

5 - 3®3 3 % 3SW 30331 1 

*• ^ ^3 3313 5f3ffe, 5135513 l3fe^ ^1C3 *imt5 313; (351173 3J31 (7$ ft? (75®35l 
. ^ 43? (7W135 13§ I 

*8®t3T«( ; 


CJJ17, ^ -srtKfa c^ia ’13 w tl33 «(ft 31351 \ 

■PWftt 'Q 3ftsWi3 31'i»l?l|5i <fel3 3531 I C3l3 3 T Ml3^5 CTO 353553 3J35J3 3531 1 
33PSH® 531 31 53J3Mi®l3 2R133 ^ HIV/ AIDS *lf%t 3?13 (331 I 
' £pF ^ 313^1313131 ftlftsj (%3TC*JRBf3»f %3SI), 3^3 (3® 313513 3531 5SpiRT 313^33 
8^3^55 fi#??, C3sn3, ^ (?r?n i 

mm toi ^ m Pm t \ ^ 

C^ %s5 I 

*rti*-*b 


Ct&o gOTWa*^ fafWflPT ~ J TT*fRT c t R'MR 'O 


-£R.*M’g*^T fafwrFa fa®5R « sfgf%» ^ 


Wfl> A 

O 99-4o. WCa* aC»t? 9fl> CnC?? R a*Ca CTO 1% caw aa? 

iSdn : dl^b'sil^s (HIV) : 'Human Immunodeficiency Virus' ^Rf’P® ain 

4P* HIV (-^sri?f%) I 

>3 ir ^ facna £fsifs? ®f$am at *tftca 9ca*i asacn cwsa cam stfecatn 
Stesm wa i caw stRcatn n*as5t ’pea awaia ^tacn *tffca RR?j *ww< wtfna ^ 45 
lira wt'nfltaftsfa^a lat® 5 ! (AIDS) wa^ i£W«a^pa caw ata c*ta nfanR^i i 

o 99-4*. caW'Gftf&n R? 

$sga : a^osa ^icaa* wa csntftR; a^sa 9ni4w > c^wiu i^TTJ-h aw an i ajlwfe. 
^f5aw 'swat 'ajiRRifScSa anajww a^sa cwn ^Raws new was c?W5i^a aca i 
caw'SitfSa-Rapsig'snaTara 5 1 4 eaten 'srfaw?*! car*?t ^srgca nR$ nn i 
o 99-44. cyn ttft I Bwn astanorw R R? 

®isa : canttfi^ffrcna ananocw 4.0*11 : 

W^apwrt^s : cnntB&IDn 4 ^ftaw; cnnRiaRn fa «i^aw; cnnn>i?fRi fa ^ar- 
can ftft l Sa fe «l^aia; cnnt&ftRtn 5 w$aw; n&c&itatcw ^aw d njpfa «i$4M 1 
^jwca»nw : R§ d^n, caan- awta d^pt 1 

O 99- 4d. caaa cnwlti^ffra wacncn ■vR> < ^? 

'6 , Gfl : cnntBf^fRt fa 1 

099-48. caaa cnwe^Rn cataniRn? 

$ga : cawBl^a R d <smi»ftfl»a fa 1 

o 219-44. cnniSiSJEn fas anacn 4a? wft #arg as® anscaa 4a? cana ^targocai I 
acsw atnica 9a?. cwaotat aitwja ataica wsjpw nfJtn? 8 
sfrga : cnnt tt t ffi twa wan : canfciffin harass ascaasfi) 9sflf®a canftftfia dftain arat 
n^>c® (Liver) ^Hwawcna asiaen ntn mca> 1 wata caacm attain a^e®a cwa«?wi I 
s©t?sca5 «*nrascw cJ^wfBi^f&w craw? c«a?r 1 ctsth- iirf^nc?nf&ap c^ra^. I 
Safa#? ssiiWcasRa caaa <3 antwfaut #at^ arai wots new *tfe®4 cwaocwa aif®aT^ ; i 
wacaa wi c^nUftli»a ^ft an 1 uo^sT'g cwcm anacn fn^w^t 'aaa s a> at aai aca cntna I 
^a^tRUR (Obstructive) cawB&fRt cant caa 1 • 

cawlJRf&taa *rj wff #at-3 : opifBW^a % srasicaa «*ll1»ftl6a «ftaw al# I 
^fl aca aicas 1 aat : caaiBi^fDa->ii, caaiUr^a-fa, cawSr^ftfa-fa, caaibRlSa-f® 13 1 
caai f> i ^ff?a -^ ss^na i ^W'® aft^icaiai «i^aia « aiPfa wtarcaa aaac^^ 
caaiBRIta aca aic$ 1 

ac^a at ana awrfSre cawtM^fta wtata : caw^i^a-R g caw6i?f5a-fa «t? ?: 
ar^a atarca atsraw aBta 1 

atwja ataica asgtfa® caw^fta wtam : caWGf^Ra-ai, caafBi^Ra-? ^ ' 

atata <3 wfaa atajca a^a^ia aBta 1 


•t^ A 

Cataract 

O 49-*«». ’=W} 1 ^? wwecat f% 1 ^? 

®ga : ^5 : wiPti ^raw cmcaa caa aca wca swca caHtt an*iat <7tca wa 
castwt lit^’wa <in<Hica^ caac® waat >a «ta?tc^ ss^js^i <srs^ afa 1 

: cbiwa aiR wsca ca aa ®m at 5<ia*f <?wt caa cawn atw- (>) 2wca 
,5ica atfaat owt (a) ijIsMR* ^ca ataat (o) ^ sjtcwcs caac® at W'oat (8) ^a 
^gpita a^ caat (4) sacas aaa ifjafS fefaac^ gf5 facaca caat ^itfa 1 

p 99-44. wiemi! at catwa aiR Rs? <itawroiatRrsa 1 

®aa : c-picii <piad cCTWa <?m wm. aca am s»ic^ a-jRiaim at aiia a®r aw aa 1 

csnw aiR wstaasTaa ; 

l wsta sjata waa acw ataw; 
ii. csica cwcat atwr® caca; 
ill. ^tatcafta caw araca; 

iv. Srrt'® cwcat WaC 4 ; 

( ' f* t v Jik 

Food Poisoning 

099 - 4tr. fs aaetfaif^? 

^ : srat Rf^s Rat'd* sai, atataRa* faans ^ar ^ 5f%a « ^ n Rcaca. 

R ^i^ ^wwa atat ^i^ha atata caca ^tca ca «wta, ar ? i o i Ra* « 
^aa^ra aa, wc^ f 5 ’ta^R? aca 1 

o 99-4i. *ttwRa ^5 9 wa « 1 % f^? 

: f® *ta^R^ ^ sja>ia 1 caaa— 

i. ^5 ^ 

ii. ¥S ^t'CRtC^'H I 

Infection %gf 

^SVo.aastaasR? 

• 9Hawca caw #aw sicaa a^ca wa d caw aR ^aic«P? a?araaas aw 4a 1 
• can f^? 

^ ^ ^ ^ ^ ^ cwcat ataica i #ca 9ca-t ^ca ®ta g 

” ^tra wcaa assgwp caw aca 1 caaa— ^c*tat, aaa, can ^®jtR 1 

c^atcb cawR? 

C3,C ^ caT ^ 3 ^nwf at cgata saw ataacnc^ Rsta w® 
crates caw aca 1 caaa— awt, aa® $*jiR 1 


M 




o *sw-itn 2). c?rm ^n<r?i c f3 v£rp^tc?rt c^r ^ ^n? 

: m, RJ^, *%5^ «2fSfe RtvSWP cm RWm® yW<3lw<J C^f*t ^ *H I vfp^» 
cm 13 <3Jt3jmt C^ICT cm ^ 1 #C33 mJT 4 Ft 3 ft©f3 ^ •BRffr * 

cm sifom ^ra i ^tc® ^ mi ct? t^q fmrc %*w cmra v^R)^: 

RlfgOtf 'SfRR (RCb <3C& <llc^ ^p>R 5jfef3F?n <0^ I 

O '2f*}-lr8 . *l***ll C3IC714 *rm 'Q 'Srf^^RTGWl f^ fo? 

5<3^j * tot ^<>1^ c^Hjicd cm i oi chichi c^i^ c*j chichi rsr <ij c$nc*i R\s3fo • 
^5 *m i urat mi, ^ %$%re 3i ^t^rr ^ifscm m m ^ 

cmt 3t mi c<n% w m mi \5t?ii ^ ®f? Ptm ^c?i sitc^ i 

*TW : 

y (?k^ ^c'® 43° ®IfC$ ®nc?S ""tlta ^®T '$$5 ^ i 

^ipf ii^^wRQ mi? ^tw *1^ owt m i 

O. 31CS *|5)m ^ <43\ Rc < K c 1< Rc^ ^H5f ^ ^ I 

8. 31 fad mt 3$ i 

q. vstoti *fim c^tots Elites ^ft^snt m ri i 
b. c*tc5?i ^rg^i <mi cro i 

: 

b. f*tWR faPfe fD<r>! facb i 

*. mis c^c® m i 

O. ml3 fbf^vHl Sr® ^3* 4WCv6 *C3 I 

8. ml C3T*ft (MC^ 5 mM l 

£. mt C5T%^ mr$ m i 

b. C3$l3 <W, >itfiJw *{C© OF®TI W<1<M3 I 

e \. tjf§ 31 3>tf*f3 ^TOI ^ fc?C*l C5C35 fes ^ I 

O £f?f-br£. ^^l^fDc^K °1'^f ic t <3 <2|f^5T?roOTT ^IWIMI I 

: 3 ^f^r ^ i dfc ^ltarrof^ cm i 

^iSopn, ^pRP«n ft6f® ®um^n, ^ mt c*^ $ cm ^s i 

: 

^5|R v3 '$$ | 

^lf*B ^Rvl <W ^[C^ 5 I 
O. I 

8. ^raoi ^ i 

<s|f^<p|^ : 

^U5 ^ i 

bi^rw< *tm*f ^c<i i 

O 5f*J-b^b. f%? <4? ' ? m c f, W**! 'O ®cjj^ I 

#w <3 cm i 4C5 ^ m# ^iPi « ‘ ' I 

C5T%^5 ^5JyS Wfl OfW I ^pr*£CT ^Pi^cs ?T^ ^ WT ^ cm ^ I 



f*9& 


'2JC^ 5 RI Vy T RRyiPf RvdaH 'Q «2J^(f^» -^.o>0 

v£js^r ^ITC^ C^TOH C*CT, 4MW ®«tf cmi <3 spt 5T9IC>^ 
fifc^*f <wc®i <tv» ^fic^ i f*twi3 c^c2j ofc^ 5 mnf^ ^nc^ i 


c^sm i 

i 

o. c®?ra c®?ra m c^m c^ ^ i 

g. ^pTJC 3 ^ IS^C^of 4tr\ C^Pt^ ^ I 

$. c 5 ^ c^t% c«v©^ t^s 5 5c^ m i 

\b. m^<3 rri c^ ^ i 

<h. ^ mi 57 ^ i 
v. c?it^ ^ ^ I 

*. *fom mnR c^t i 

CT C^T ^f*^f ^TCv5 ^5t C^s two ^ifT^T f 

o. fcm«< i ^TT I 

8. emt, *pn ^jiPt ofc^ 5 t m s i i 

(t. C5&5 C^iTJl I 

O^KMr^. R 5 ? »iRT <J 1’^ c t <3 f% ^C$ ^IIW? 

S<2^l : ^C^» RPl^RCH<1 RC®ll i 2l(% RRl 40 & o.^ feft OfC^ 5 o.V fejl I i£) <? lf% 5 TT c f 

^N 5 ? wot? m i, tD?i <3 cm <^c^, 'S?f$R hiw i 


®rm : 


'sjjTvsfsnr^ ^r, 

mi mt ^ ^%© %s v»r ^i, 

O. '5R 

8. ^fsRl ^Jt <341 ^°i^l ^1, 

s ^tT5»!T -'ira^RT v£m -'ira^iRBr ^?it, 

'b. *nft <ih <^<i ^c^<3 cm, ^<p <3 50R '^*gp <ic^ ^n, 

c i. v5R feR ^I'STW<1 f 7 ^ mi ^3?n, 

br. %5R ^ ^ I 


: Srfec*R C^HRt ^ (Rt I SrfeFR GH^OP cm ^R1 m l R*>ff 
^ %mc?R y^imi3iRrm i 
r. (RN t^? 


' s n*flR? csj ^Rf^y© <3 , srrc^ ^jrc' ! ife^ mi ^5 R^n 

1 c^n mw v# ^fes^g ^ owi feioi wm *jfS ^ 


^-»rj». w« c?rm ^? 

■ : 3T51CT W8 (3ft l45 '5IPW ^R3 31ft ^>3 ®tf?f^5 I *pn?I «tl^C?T5 

’ ^t«5t 4 caicra ««r swt 1 'stnnw? (W't? ■sjra <t% <?iw 4 cstw ^kzfts i 


'SjW-'Klft ftfa4a 5n«)OT ft'aoM 'Q a<*<? 


a<*8 SJCWna'a ftfftfla ■’mim R'dsH 'S ~ p Tftf f K 

OsW-fro.WaaW Waan? 

: -awnra 4a* nacaa at i wa^ta 1%%® 4 nacaa at an ®tw Wlf3rf. 

SRsptfa 4W ’jgtcaa ^Sfa® ftftc® 4 *fima at an ®tW fS'ot'&lW ^MWa ami 4^jt 
nacaa ®(M>llaw 4am C 9 f t #^ 'SiMWa an l 'ilftfa® 4ft® WiW 4W nlift* 4tCap': 
®at 45t ac® WCa i 
o ftw6 aw ft? 

: 46 ap® R&tftia D-4a ®®ta®fa® 4a>(6 f*W aw i 4 alow ’fw ai® aw ntn 
« n6 *jn '&& i ft®at *p *j&\ aca ac® ® ®mca can> acn nw i atntaa® a-® nacaa 
ftnma fttfaa 5 ^fow^to w 4 aw cmtnw i 

O *&■**, W® at Urticaria ft? 

(?WT PW ®ft ftrivsl ■ql'o i 4 a Wac v l *l 5 kaa ®HMW ®BMW 5fc°i &1W W4I aca nw I 

o sw-^o. ft®ta ftcatftn ft? 

^sa : 46 n^c®a 4®f6 aw, nt n<fc®a few « nan wtcn ws ^fla arnica an 1 4 aiw-i 
waca nf® 4wc®t aca nw i 'aftfaft awtR, fanr® catnt 4 catena wan an ntca i 

o fiftj-^8. ®ijwtfit®a ft? 

fcga ; 46 ntcna aw 1 4 cam wm® apt ahjcna nt wm acn nw i 'stfaft® cnmfaa 

sbH t£J C^lOliJ <P|5M I 
O ^^3 wlc?1$ 'Q f%? 

Ssa : an® ®rtatn®fn® aw 1 at®tcaa atmca 4 aw ^sw i 4 aw 4®*ra ’nssaa 
4W ntntan® aajaifaaim cmt nw i an® cam wm® capfW awtm, atw, mc®-*ttcn 
«f6 ®cfc 1 fw ftcta ntatnj 46 cmt nw i ^ aiw *p ^ afR awig® ?a i a>w 
atwa 4®a»w R.ctm f6^t (?ri i f6?prg ai ■araca «mr f6<Pt fe® i 

O aw-^i>. ait® aa^ fa? 

$aa : an® iafes at aw^it aa 5 aw a^a awa? araicsi ai^a? caa at>a 4 a® ^ 1 
fa>^wH i arca <a aw t^ata a^jwca ^ai®^aa afifijfei ^a i ^ ®raw ^aia 
caw can aa* ^laaifaa 'oaa fttaar®i ^naw aat ^a i >a awias® aaa ai?a 
canai^aa afea « iflfsca cawcaw caat caa i ®a araaia am amt ^ aw ^ 
caa at, aa ^c?w a^ a? aw caat an i 
o a&M»a. ^aaas ft ancaa aw? 

: ®waa® ®itataetla® >na# a^aw anfa i <a aw awraa® fto-ftntacaa an 
■srgaift ^naag emt aw i >a am ft^aa ^ ^w©f6^tc® awic^i an ^ 
art? aaaawf® ^w cam ^f6 aa i «aaa® am ata cam ; 
'am ^a atw ^ai at an® an® aa i cam <&? awe ^a atw ^ camaa* ! 
%w^k® atw i 




q aw-s>tr. ftanftn ft? 

• #at^a!6® ina>f6 '4® afalB® atmaa* anfa ant l^mfanT i ^ ama ^lai^( 

,fltfl?w® caat ftflia ^ftara an, ®n ^wa ^ n6t® wa 1 46 cant ftHia 

5<1 g amr® *t^a ac®t smta^ ^ ®t4n *rf\ 64a am, at a^at# <3 wn# a® 
_^jp 5 <flca i 'am ^ ama fasta %t ■^ft ®jt®, ft? fe’mfant 6am® mat ^4®*i1*i 
j^sp^q ^gfR! am «iieN»w >a ama siwt’i mca® am can i 

q ®wantaia ft aana caw? 

. qi^ji® anaw a°a!6® fitta-at^ian^W nwaw ant 'snantaia i 4a am at^fta 
^4®* ^aiftwawta ^a®i am aw <£Rv at^t atawaw matmfaa aiwanam 1 4 aw 
^ aacaa ®m ®a* an ®m mwantata anfa (Alzheimer’s disease) 4a° aaaa 
»(3 oa* an ®tw ‘anantwa ®t^W aw an i 

>a am ®raa® at^t awaftw ?nt ana an i 4? an ^f®»tft ac® «trw 4a^ 

^mfta ®tnw-'5iwa c t43n c , ic® atw i ana ^fta am am 4 aw an® 46 aatafa 
aw an 1 4 ama RR6 wtnt fnft^at cat i 

o 4S->oo. 4at^ anw an? 

«®a : wtnt wmt aat«f fann am csnf&a ®rfW wnc<a art® aftcaa ®at®tfa® 
a®aaa%mw 4*nft an i '5a 5 at nrnoc^a ®aa nmatca am® *$lft, wmt fann 
ta rea wca a 4®fem 4ai fann aana awtfa 4atftaica nt^na afla 4 ®Qmii am 1 

O ftmlftfanT (Heamophillia) ft? 

6®n : 4f6 4a 5 ajana Sex Linked aw 1 4 ama ataa 5 an aiffat ft? 4 a wf®a f*wta 
tpwnt 1 4nca a'® ®w 6 atac® faaaa wan w®^ta caw ®if®ft® a®r^aa an 1 

awann ; 

y famftfant — a ( 85 %) Factor-vm 'aytft® ama 1 
a. ftwtftfant — b ( 15 %) Factor-ix 4 ^Bs® ama 1 

Oatjf-^oa.wftft? 

®aa : 4(6 4 sh 4<$>I6 aw, nt f®6tfna law ®i®ta an 1 

'*m-. 

i. at®, ^a, cnwta facn a'® a?t 1 
a. ntnnfa ^a a®m 1 
®. ntft Tpn nw, atat an 1 
<t. w® aac® ®tnt an at 1 
®. w® ac? nw 1 
n. atc®a ana® an 1 

b r . Micro-organism-4a ’SttiJFna aft an I 

P^f-iovo. Rabies at ®ai®* caw ft? 

* Rabies Virus 4 caiCMa ®aj atSt l Rabied Wat Rabies Virus ataa am 

4 caw an i enna- 'j^a, ftsta sf^® i 


ftaaM 'Q < 2 j^[f^* 


ftS 5 T? *3 'Sfjft 


2?Pftj : vp, 1 jprtTOI, ^Ktgfei)*iv6|, faNripl, ^ <TOf TOT, ?JTO? C*fP t? *RJSSf5? 
*flf?? srf® TO ^®j|ft i 

sift????^ : <?fi> fiftt C^RIT TO TOISR? o, \S, H, ^8, $> ft? i ftj ^TvPtlc^rc-l ^8 ft^ 
b8fi> fiftl CTOT TO l 

O 2f*J->o8. ^rriRwiPw CTO ft *RK 4? *T*®lWIT ft ft? 

S'M : *}fi® ^flf? *fl? **C «1 ?l ^SlW ^jTO vtfw ®{wft£ ^*f® ?f 3 E?g 

*HM'®fte ?T?T ??£?? C?IFt? $*PFf (TO TO I 4C?* 5J!C^HC4>lt?? ?C? l 4? TO? >IT^CT<?~ 
b. *TTO? bW^I? ?! TO£?t ?OT? TO (TO (TO I 

^)® <3 *tic?n ®i^[ *Pr*fc? to 4?\ *p^ffe? ?c®i aS cyt> tot cwi c?? i 

O. ^JTO ♦ItW^lW CTO 

8 . Srfe? (TOlt (TO 4 ?S > ftbfH<l TO I 

(t. C'ltB ? 5 H! TO 4 ?^ ?fi ?t TO 1 

o $?!-*o<t. ^feTriftri <3 ft? 

^ 5 ? : *ii$aiit??i to* wro i 4 c?ift? wr ft®? infe *fc? to 4?^ ^sf i 
^TO iTOTO?^?^?^ 4?^^TO?ft3^TO^TO?TO • 

TO?TOF cH*ilc!G|vb ?lft? ^}®f? ^C®! 4)tus 4?* ?[f v£l^|fift 5fS?lf®3 ®IT4»?C ,, 1 7Ffe?ftiJ 

(TO TO I ®TC?C* ?C? ?%?? 4TjT 43 s f?C*t? ??£?? TO! ?T ?tfg TO! ®IT3FT3 ?RgEffi® (TO i 
4 ? (TO TO? 3 PG ^ <3 *fft?? ft? *JC? TO 4 ?^< 2 fSQ TOT ®I*if® TO i 

O^W-bo^.acTOtft? 

5$? : C<HCHI ft"1? 4rfii? 'SHJ 'i|ft(. , >1l 0 i4» ^t? TO^f ftf® TO® TO? ?T I 4f5 

I 4 CTOt TO'I C5TC^ 51^1 TO >43® CbW TO® TO3 I 

o « 2 w->oa.ac^ft? 

: (7i f*i^ c^ihi 3?f5? ww ^1 ^prfc^ *pi%3 tot§ <#^1 

TO ^T, Wf f*ITO *tffa %f OiTO l 4^J^K^5g(^ftTOT i 
O 5ft}-bolr. ^t ftWI«&8FFtol ft? 

®R7^ (TOt fero ®TW5| (TO TO l WT C?# ®RTO ftl 

TO l ’•Pt TOTO TOC^o TO? *^t, 45 Rft fTOH-f^tC*^ TO? TO I 4 

4?5 ? S TOJ TO TO I 4 TO^T? C?l^t ^CH^I TOC® ?Pf 1 

TO? ^ft? TO^I 4^lfTO®<3 ^f®^<*t®I (TO ft® TO? i ‘^toferTO fefTOr’ <3 
TOTO ?s 3 H |<^1 TO TO^O (TO TO I 

O Acromegaly ft? 

S'S? : TO? C^IHI *$ ?TO ?I^P?? (2TO TOCTO C?f*f TO? ®^R "TOC^ >: ' ‘ 

’iftnTOI? (Acromegaly) ®‘ s> f%® TO i 
TOTO : 4f\? Tumour. 

> ri^ 

«MSt : 

i. %u? cpito ^rat ^ i 
^ 5 - < n *rat i 




a wn aca ’ira i 
8 ■pia'ST cafsiajaara i 
q ®rf®ta 3 * aian?a i 
^ c^fB cafBt asa aia i 
^ af®, a^s aca aia i 

OsW-i^ 0 - Cretinism 1%? 

. a( 5 ac?i® a^wTwa 'aa ara a<ji<j f*w-R i <.‘ii«ci« ca caa aa aica Cretinism aai aa i 
: 

y eraraaaa i 
^ aca aica i 
o. tara^i caa ata aiai i 
8. cifB cafBt aca aia i 
<t. fea ^iw *vs\ i 
fc. aiafaa afa; aa at i 
«t. aia^t aaaca aca aia i 

liSim 

Drug addiction 

o aataiaf^F la? ai^a caa atataa s|f% aa? 

^59 :amaa% : aaa caica ajfe aiaa CTaaai^iw® ’ticaatai^^a ^ 
aca «rc® 'saa ^naai ^ aj%a ^ ^sra^ita ataarafe ata «nfa i 

atacaa sjf% aTa%a ataa : 

afjf caa viaaia* aa ^ia a^faa ataa acaca i ^ aa aiaaa^aca afea^t^, araifea, 
5 n 5 ^as, 'Qia a^aas ^safa cate ^va^if's; aai ata i at^a caaa ^fal^ aaara 
^f'^saj ataaraaw aca ca»tm aa cawrt acai : 

(i ) ^naagcaR sif% c#jaa (a) a$ araa « aftcaa filoiaco) a^a ajfesavsi aicsa an»n 
( 8 ) aas? aic»a apiai (<?) aiaascaia aa®j®i«i«i (>59) ?at%a fa^Fi? ^roia (a) ^ascaia 
3 ^lataa caacaiai acarsia (b-) afaarca aiaasgwra aiaaia (s>) aifaailaa aaa « asr-rrfe 
l>0 ) <: aa s ia^, ^a 5 a « #aca? sif^ a^siai (ii) aiwatiacoa ^isfsi 1 

’naa^gar %? ataasar caaaoiar ? 

’’taatgai : ca aa sai caata ar^caa uStfaa a aiafaa wig®i anaaa aca a 
cacg wp ®605Mi ^aiai Saaa aw^acai amagaj 1 

Z^Ptaraotyn : 

^ araiacrs %n, ®i?, aaa, anfoa, aafaa, cacaita, caicaa, aa ^afa aiaagaj 
aJ 1 ^ 5 1 aj^ laps caaraa <3 airfaa cata Ml cac*#a, faai^a, taus^a ■m 
^^^^^ca^ff^^anaMli^nin^, ^lairsara (Pi^iw, Haic^a) Ml aai 
’ ^^^«ata^wi^jMaaaac3f^aa, caaa-aia, ^^sjrtai 







3 >tr faftcfl 5 ! RT*tt*a R«aH « St*^ ’TfC A 

o «j?j-bi's. aRanal^s ^p*a <a cam aftattcaa $ata ^iwimi ama i 

aRatgaj caapta W 1 atgcaa ca ca ftc* ’sfs aa m ftcs w*i a*ht *at ajat : 
i. anPt* : fcogsRi, caa 'mala, 'atcaa. *m?t 5 l araaia, saKaivijra sr^ 
afrnfo's aa l 

■5, ^itflfit* : *•? CaR, a^J* ^ c t, as^r*5F$t4?Pt, 'aiRtjl, C’fCB affl, ^fat 1 l’*i 1 , 

>j^>i'»i *a,ifi <?rat ara i 

\s. •'iNlRr* : etac/M ajfe R'sMI, "Pit'S! 'spilai, a#a#* 'SHlRt, , sr p raT*t ata'Psi 
>Rlt^a sfl aj% S.WM W S'sjlft I 

8. ssttft* : -sml* afi-tla ’ifotw «i^W (?M, Ijfa, '&l*ll'i, ^l^lSrltH amtel ^ 

a^-alflHCWa <P|C& aj'A < 1I'4>1, C“ta aata 'all's < pc 3 '3 fts-Hif wta*t«il’'H ^'S||R i 

vftmafe cat* afettaa Sata : 

i. Z«tfv&* f“ 1 **p| <p|4a>a fiptta "Ml i 
Ca*tataa 4*PK$lWii ata$t asat I 
o. ■sjtvRRgc^ra aaspmm cata *at i 
8. aisRstajafa^aataasitss^tst aat i 

<t. <5PT^ a$twa 1a*B OtfC* s^ta *m I 

>b. aR*!rU ^ •♦C^M'slW 3taR *Rt i 

H. aatma nl'rJiyc^i'a ai^KWIW *iRlRr , P'oM *T*EFs) •sR't *al 1 

b r. <p|R*D, -» 1 c 5 I <1 'a|| < T>lw JllW^tlO O^l "5*1*15# ^#*1^5 "gt 4 ! *tat I 

<». aR*PT3iRa Tput® fitf'i&ia «5)<i^| a*at I 

io. nl'rwj«u Sjfowia ftaa at'R^at l 

O aftj-ii8. *K*lltWl aR*! 1 ^ C91W ’jft 1 ® aamatJtat $t*ja I 

t qi t wn aR*iafo catta aama : atta aKatota aiwogai ftas* 1 

atta >4*15 ^*f?Ff®sI filftn&t a*at $a l 4 *#R3a * Sttplfa i}»}»o ata ctt* 
ca* *ta l W#bM* 4 *tfof«caa staR l CR?ta Hl'rWsO 
ism, ^Msi, ^M»nt 'Q f=nra < 5 ^ 1 4 ^ 

3|Rw 8?I -simwiT WW cm SRVfR mcs. 1 ai^ awi* 

it^iPit: 

i. < msic?ra inw-ag^j f^wt 'sn^, ^o ^ ; 

^ca 1 tRiPTa »nra?i 1 

cl >iiw<wjo f^ga*t 'srfbFfSRRj cm, •q cSsncsi 815 hi>i«i>i>i 1 ^ fc ^ 1 

■f^pR <ms ac?it% 1 cm ms <ifoRi»M 'Q 'S^^R'sht ^rrac? 1 ^i 1 % Iwl5i,^ 
< 1 ^sR»m 1 

o. ^itwri ^ig<wjwja ^j < #w ; ra awn 1^# ^ ; ' 

(as) sari^ fiicam v£R?ssn^pp5 2^5 (*t) ftm aps? 

(a) viMWf&a fcRs«?n « tp#R apsg 1 


I' 


ajf^Ri'^ Rrf^'iPi Rtnmi Rmr « arg% ^j»js> 


B§| ^ 

b^J Healthcare 


a aBt-i^- 

^ . f^g ^ (whoh« or 1 aRPm. arsnfe^ 

4 snf^rw am cami cam ai wra cam ^ f 

o aj*-»«>- awttwia awn wimscenl^Rs? 

53s : ^HOiC*R apjR WflteSt : — 

BRatan aaan, 
t). it52 FR^ anft, 

*t. 




5 _ 'acsr|^j<M "IRWI I 

Oa(S-iia. ^ *lRb^l 1%? _ ^ ^ ^ 

: >uf5 m aT^PRi, ai argwa ai^rs, ^uRaiRas « 

■‘iPRma 1 

o ajjf-iiv. aiwioR'ia *iRc^ra *i4is^hi fofa? 

Wa : atwwi ■‘ifactfM ■°p}iaom ^?n : — 

3Wfa$ aR oa$a <3 1 

swift* at cam®# : <^n ^pracsRpt^ 1 

? 5 W at5t#w# *r^m 5 : cafeca^ ^ra^tm^ra^, ftciatfir® aprai'sha^. 1 

o am-i^. ajwft* arsjoaat 1* ? 

: i&av snpT ^ma^tPta ^snsrm^tma a^?ta as^tiR atiaft* ati-sy 

4 1 RS#C 4 R ftcc «HCT 1 

awft* *r^oaat 50 * 'arsimufft ^ oaat at Rsfpws -q atatfeamca ^ 5 , at 
■aaiaftata aftra *rc*i5t3i c ta •snaica cam area 1 
°33-y*o.aitaft* * t ^caa i a Raaaf^ fts^? 

: anaft* arRjjcaata — 

i. cata aifecaia « ftaaa ftaca f 5 ^; 
atat « ^^Sa 5^a*t; 

«. aaraft^aiftaaaaft'QaagftawRaja?!; 
s. aftaraa1a*5Rmat'Gfaoa^aiac<t; 

<t. ■Jwaaa*ajtft areata 15astaRR; 

^ >*Hi®ft* cata afecata *at; 

^ ataiaa capwma aft* ft^at; 

*■ aJrat^%g 'jgwaara?t*at 1 


'Soo -sic.<p j i-fi* 3 T RPiiipr Rttmw fg® 4 M 'a ■si’jft? 




4 K 3 * j ts‘’T fgfg<iPT RT*fRT 3 ftasw « £fg% Ooi 


_^T 5 ^ 

o gigtg? tt?t ft ft ftgcg? «gg fg®? toi? 

S'on : gigeg? 3 Tj?J C 333 'S 3 ? fiwj <R? ®i 3 ,o«ii : — 

3*. g?“tgf®; 

3. gf?e3*t 

3. #33313?!? 333; 

3. ^tf-giglRr* ®J33T; 

«. TO$I C3313 gC3t3; 

5. 

\ 3Wlf'S?3> 3Ct>®3®l | 


ijiT ^ik 

Antiseptic & Antibiotics wSm 

4 ftrogfift ft? SiagtgMi TORfi? -iiftpp ifBw i h i v ftgg i 
So? : ■aftPT’lfift : C3 3? 3$ #3tg? ftsi? G ^fTO 5 #ft® TO! 3PUaHTO gRq i g to 
®ltl? 4fte3 , gfT>g ! <10=1 i 
Stg’NTIMj iyR 5 c > i < lfi>(.<M g|g — 

i. OSTft 3t 3]r«3*l 

ii. 4ft3iegifift 13 ri i 

iii. S&ualosig *fR3TP$5 

iv. 1??>t ®HC3 |Rh 

v. KMnO* 


OaW-Ho. 4f s 53U«lfift ft? 

: 4ft3iegifift to* 4?s ‘rpr #3$ ggtf gt? wj 4f?gm srj **?g 

to 3t ^fte® gwi 43 R to® to i fgf®^ #g cro* ^ftronfift ’tTror gra i to 
egf*i? ®tg$ grTO gtg gggstsfggt, c§ge5wi$fDg <3 wre ^rStg wp cro* i 4firatrgt~- 
^giggggfl 3jg#wg 'straranpi to* gifi> 1 

o fiRt-i^ 8 . ^ijiRJcsm, 'smftgf® 'Q ^fgisRfi) ft? 

^s? : smftgf® 305 ®*gg gfrot??* TOilfgtgg 1 ege* ggg egg?? e?m#3Tg, sfifc 

TO*! TO, ®33 ®ie3? 4i®*® TO? st3J j%cwn^5 C$® 3#Pt CTOs *£jgs sjggg <j*||jgg®rf :, J 

331^ to i i£R^ 'sijlftgf® to i ®uiftgfe C333 csflf^R gsgrcgs ?ro to ?T eg esflfifc^ 

4t3t*f3 TO OTJ5 3JHf&3fe 3jf! TO ®IC33 Stftftcsg TO I gijtftgf® gft TO C3CS ^ 
C3!g#gig ?I 4JlR>cei3C<i> Slf®*® TO? ’TOTO5 ^fgSfgfi) gt 3R!3Fg®l TO i 

o 4 ?t 4 nftCT 3 flft- 4 ? gwj 4 e®g ft 4 ?* tor srcgft^R crow 1 

(Disinfectant) <3 iPSc^fRf&CTOI (antiseptic) g?J?g? ^IT#! && 

^ AC^II : 

i. R)«f?*(cv3)i : 5 m eggp? ??t?5 ^1^55 to gig 1 4 ? to 

‘H?!7i? gj? i, t®TO ®m 1 




*j^_A_ 

aiggfTO 5 , 3inftCT <, if5?5 cgc5 #?ig g^Rroi? (infection) gsr?R g^n?M gsfro 

ftg cggft ^t?r^( 5 ® TOcs gre? •? 1 

*!%R? #gs cto >a sfcgig to gni gt 1 3i?g >xif5 #?cw«? 
u ^ftgR 1 wiftcggf&g 5 ’^to^tosic? to ^fro? ^vagra gftc?? 

^ C?gP 3 ' 3 W‘t «R»M 3 s ?! 313 l 

... agraifeg^, W$, '3^ « igsitgg gjm t®i # tot fe^c^n^-^? Sgirot i 
Taggftc? 5 , ^°% ^3TO 533, ®% ^c^icwg gig-^ft® 533 troft toi 

^jlftcggt^CTO ®3!TOt i 

3 JC 3 T 3 ?H : 

ftw^gcv^irc : eg ctor 2H3^g 3gc® siegig gs?r to i 

>sijTftrggfi>3 : gTOwe?? w 3(?r?T eg cggpri snftws? ^C3 gegN to gr? i 

o snj-i^. c*iP)PiI®t'i ft >fl 3 ?. C 3 ^tfgro 3 e?g? 

5"g? ; C*fftgft3 53^ iflftgregrf^ 5 ^g l <ufi> gigtgg® Penicillium notation '3!3° 
PmdUium chrygamum TO? 5 TO3 C3C? 5 ^3133 TO ^3 l #31^33 ^IW^'Srlil? 
Qf fsfs. WFl 4 BT 3 (tftPT? TO 3 | 


c 


Vaccination 




O Vaccine ft? ®nft3-'i!3 4^313 ftf! I 

$53 : Vaccine (®]lf?H) : TO1C3? C3C5? #31^^® SiCTO^ C?13 «TO^ #?t^ 
?bi gsroeg? tow to 3re?s i eggwt 53^ e?ic3? 3# fgffi? #3r3ot?ro frog 
gfegi? gtgjeg to 3 gram g^r « ftig to cto to egg # 3 igoM totw? gftei 

2!C33 TO3 C3TOT C?I3 ^ TO® 3! TO I 4 g^ <3 sfejTStl® #3TgQCTO5 3^3 
3UH1C3? TO TO *|fte? TO3 TOC3T TO ®33 ^ stlTO? »#e?? C?(3 Sif®C?t3 TO®1C^ 
3Ws TO C®n?i ftg C3TO1 C?I3 gfl TO 31 1 4? C?t3 2ifTO!3 TO®T ®f!Sf® ^TOI? 
#3tg? f?TO 4^ ggro «|%*n# 4ftgfe TO 31 #3ig fflTO TO® 

1 3??€fc® ^5 (to? C3TOI gfeg #?tg 333 ^nro? *tie? to3 to ®33 ^ 
p *3 4 ft?fesecn wm gite® g^g # 3 rgoeTO 5 ero erot i toi ctoi e ?!3 ^ to 

?‘^TO C3SR3I (TO? Sfgj 3# #3ig3TO^ ftW3®tC3 fifelFSTf® TO (TO? 

'snro? c 3 e^'Sif®c?i 3 3 i 3 ^i 3 e® c®ito^ ®nftg 33 t to i 

® Vaccination 3»TC® ft C3T3ITg? 3t^k3e3 3T33e3eTO W3T 43ft® 

yacdne g^Tl ft ft? 

^Jfe? »#c? g(3f3§ #?ig? ftro ®f33jc® ®ig?i3 #?ig gsra 3^3R3 e?re3? 
Vaccination 3! I^t3!3 3C3 l 

■••^'^ ^ ^ ^ ^ ^ ftgft (g^), fefafr (feTOfroi, #i° N ggft, 

C 5 ^%^k^ Sf5R ^ I ' ) ’ c<>fT ^ v3 1 <ir5r?, ' a o erogrggtTO ?^c?isn 

?iT*. : ^ ' SIPf,;, ^ ^g I e?!e3? 15^1 *K$ 43t3 TO 3J3'S 3®3IW 43 f3TOi 


I 


'OO^. «R,*F83‘3 ftf343 318183 ftwW 'Q fi|*g% • p tfg ^ 

o«m-55s»..EPift? 

^58 : EPI-48 ^4li*t 5H! Expanded Programme on Immunization. 
fifratpm -sn^orsj >5# vmw ism C8C8 ftc48 383 f*i*3C8 3333 ®8i ft? 4i?j 3 ?$ 
ft*3n4 4 $ 8sftrc 8ft&i38i 1 ^ 53 # aw 5031- f®3o*4ft8i, 514, 5 P 1 ? 8ift 
8'(£?813, C^lfta « 4"3t l 3103 ^RfU'WW EPI 3*4# 151*3 38 l 

0 aw-x>o. ftnjc38 4i3»4i8 osicra 4ft cto8 ®8i 838 #8t ftc*s 43 ? 

$ 35 : f»reo83 0415 8i# w 03T033 #8i ®08f3 33 48 340334041 fto*5 45 1 

1 catc»»33i4 ~ [#818814 1 o*sio®34C3i1^1fifttw33ft8343 1 


3451 ftftft — 

f®*lWft5t, 3Pts3s|f*t, C < ‘H>Mt 0 i : C ’Ojtel^H 

^t^ra, 05*#i3f53-ft, (ftfrfS C5*#i?ft3-f3 > 8^m 

l4aw38H5(ffiat-fi(%) %) 

c*#ra i)i^«ii^(D->t dPife* 8 3*314 

5J4 <Q tft'Wl *84413 — 

414 ^ — 

*>8 ^m^mopv^ mx mm fttz* o 


I stCHN *18 C®lC8 


*5 8315 


C*H^PQ 814*114153 'Qnfe* 8 3314 *53314 

414 <3 3*0331 44413 _— 

5J4 4J043 #81 — iff "5IPT 333 •‘ff 401 

*)8 3®5 83PT OPV'Z 8/08 S’lCerVtFffl mm PfcK-P Pf9t 40? i 0589 Imctmalal Polio 
Vaccme(IPV) 1 49 VFf fZfcFP VR * 9Pf 9908 CH^S^OPVt 5^4051^ 

O sft-iOi. 3# 380S3 #81 ft*610;5 ftft 88? 

$*58 ; «#330S3#8tfc5ft3a|#Rt : «# 383 8131 41443 CWI 31% 034 <30$ spta 
«# <4Cd8 mi 31§t ftftt 3®lf53 *5$3m 3?84 831 58 I Waft'S 3?*|fft ^ ft#* 

( drai-a, ^hr, 

X-ray, Ultrasonography, CT Scan, MRI, ECG 

02ftf-i«5, x-ray ft? ftftvilftwki x-ray-43 <RF*5ft? 

#*S 3 : 43 H 3 (X-ray) : •ff* 54 ft 3 ”'fg t C 33 S }3 081081 81*53 3310 & #83 *lfts 503 81*53 
8 % 50*5 #<5 0*588 WPT 9 a ftwl ftfa 58 * 5 # 431 -a 81 33 H #) i itrliff 8103 
fill's 6f|5)H fteal^) S5Pl8N <J-5 c 6M 481 -a ^lftPI8 «PC8H I 
ftft*Wlf^®IW X-ray -48 W*} : *41 48 !-a -43 8 J 85 J 8 ai*t \’ v ' 

fbft^ia %T6 8f&aa I 481-a-48 tsp*5 ftl ^8t 5??H : 

i. ai®m 81 , 51 ? ®f«ra ^FPUl ftfel <3 4 CS 1 W 88 * 2 ^ S *ia 48 K 8-48 818518 4^^ 1 1 
5. 1 itla8 apiai *4^«t8 5T5 uw^i** 5??i. 51*5 cscs otw 8t *tfla8 a*iai 
wMI 8 ^ «k. 8 *l <RH ?1 48 ia ~43 8181 *51 ftfn ^81 818 I 
o. 4wra,8^,f^ra, w,fefeTO^Gn*i^^WR8^f^ira48-awp^ 5,il 

O am-io®. ^irSmaWtft (Ultrasonography) ft? aW ftfa 48 81^H1# 

®^8 : ’SHtjfPflTllstlft : 4h3wwwif8 5PH 4SR 48© 4&81 81 *5"81W8 *IW8 afi ' 

®*18 ft»5%1 1 ^*HC»8 »Pt 888 *lSla5 *1%88 SRPlt 8(4 81 £*lft C8C^ 3^^ ' 5 

*588 Sj(®8«ft5 *58C48 8151C8I ^ *4C48 8(3818 4^f5 8RGC88 8*118 8 Jh ^31 58 1 


•2JC8 55 18’ ; 8 ftPl48 *8T8I8H ft'SaT-T *6 'Oo'O 

fMa «llwWtiWlft« <p|<adMI«^l : C818 ftfara ^8T a 5 4l§l8t8IHlft ^81 58 C8§ 

1-10 a*Ti5jl!% 5 a «na* i 'sn^piawift 8ta Sr^ftS^w 818^ 4^f5 

St'alwo 81 ^*§11*1*5 ^G1 *5*5 ^**tlC?8 4r^H(H<P *584 ^<13 ^81 
| fljfiJPlwWlft 813 *4T§I8f88* *58401?11C : ? 48# 88 s %I-4 'lf8 c 1*3 8*81 58 I •‘la ^ 
K^8* a *51^8 filfeft? a 8*^ 8*8r*5 5a *518 fe? 62R8 8*81 58 I a *4t48 fe8* 4f5 
^8 8*81 58 (Tit *5^15 ^J38lfl %# Slft*!Fft5, Clift* 58 I 888 %*# ftl^ 
vpip58 C*!^ (a88- ^IttWlf 3 !, 8*5) ftl®*f*5d *41*lftra 58 *588 *58148 45fi> *4Cl 

51(^8 f 58 ia 38818 jShftS-'iiw fta *4icr i *ia 45 2jfe»«f8«MC5 *sfe<, 8?a*c® 

5<fl8l8*5 ^81 58 I 4? *5ft<5, 8^C8*'*'0dl 48*Cfl 8f#C88 *t*it8 , 8fN i %8 8? 81 C*#f8 

4ftf88 ^ ^a I 

5^8 : «n3jl8C8Wft3 881K8 <3885^ 8T85I8 SlaT8 48t fil^ftftasia ®T5 8*81 818 I 48 

5fl5jai 3K38 *418*18, 3*f*51, 4iCl8 51®lft8* 81 *451*5tf8^ *48^18 ^181 818 I fipjftftrJBl 
4^ if®, 1881*18 481 ft»8ai8l C^f*t«8 I *4R5l8l8Wlft3 815108) ^51^8 IDSvW 48? 
481181 ci*iR>«p 81088 (Pelvic Mass) *5*lft1*5'S 381*5! ^81 818 i 
ftfejf 88088 *5RFlfl 8 51 8*1 0888 — f^ra3188, 588038 4# 43° 1D1S8I3 3815x5808 


O 43-iOff . ft# 5IH (CT Scan) ft? 48 88^2Hl^t 8I13JT 8*8«8 l 

®*58 : PifC 4118 : ft# 4J18 33f5 ^°08ft Computed Tomography Scan-48 8?ft^ 
5*1 1 48(-a 81851088 818J08 C8053 *4*51*38? C8H081 *4048 14 8 1 Qk» ?08*5 81 5ft ?*5ft 
8818 35fo035 ft# 41H 831 58 I 

CT Scan (ft# 4J18)-48 *4ftfit e 1T^l : 4 *15ift0^ 3308 431-03 818518 ^03 08058 
4*ora^ ^j 041081 *4048 *4088*^031 ft8ll48> ?ft C*5M 58 I *188*tfc*5 4 ftwifiW 1 5ft803104 
liW ^' s ^a 4ftl®5l088 *8151081 *441^8 QwiGl^ 5ft ?5ft 8*81 58 I 8%8, 8^*5, 5«f30, 
^4, ft5J 48? 08058 *4*5J*38? ftft^ *44-3*55048 *lWl*5 45l*slft<5*ol <3 0813 ftfef ft# 

818513 8*81 58 I 

0 S08Wlft 8308* 803? 

^08Wlft : a fifeira 033081 %n&8 3^3 C83031 ^Flft (slice) 81 *4?038 fa(l&5 
5 *'®^ ?®ft *^8T 58 03 S1&81085 ?041Sllft 803 1 
fft^^^CT Scan 48 818518 843 8*8*8 I 

3151081 3f038 888 flftj, TO# f38T 81 H#t, *53^, <38 ?*51lf83 
5ft 31'381 818 I 8f*5, 8*3^3 48? 41JIT3088 831318 38I8P 8*818 830® 

2jf%ft^ f5ft5«,48503* #^418 *88T®583, #®41088 *41818, *43?H 48? 
0. * 481 16^08 fl*(ft4H *41484 80805 *51 #48030 3151081 8*a I 

BS™_^^1088 3151081 4l%053 0*5808 081081 88088 3*3*315, 84% *f3t 48? 
8 ^^^^3ftft3’° , lc¥*®181418 I 

W 8*® 3*31308 34311 *4105 ft81 *513 ^181 418 I 



Oo8 409*99 k *919194 RwW 'S 


4®, 


o 4S-y»r. 39*d9*if9 (MRi) ft*? 39 3i&Mi^t 9 init 39*9 i 

859 : 3931931$; : 3931931? $?09fe Magnetic Resonance Imagine -39 9 ?fTO 9 4 

oqfB 9 J 41?)9 39 ? I 99149 C9pt ft*# 49rf3 1 3 903 *iFa»»n^) ®lww 39 ? isfe'G 39 * 
9J9919 to *iftai9 i 

MRI -39 9|4kMI^ 1 : 9033 3TO 91 39J 03lc9l *19W9 filWt 9J94< TO ^5 »i , I 

09 3?C“19 3931931$ P9 TO 55 09419 0903 41$ ^9® ^P-lSb'v- 

4 I 3JCT J ■ s lJ^<rSv5 30? (? 1$ 3?0*t9 33RJ "4i •Sjr»R‘a» 4$(9 391 59 I 406 n>® 4fet<'*) 
-*t%09? C3J09t ^TC=ra 33 33® 9lftl 91 al$C4<( "SIC5T TO TO l 35109 WWH 4fe c -m 
?®ft to 99 , cwn *iftc?? £ 3?o*i9 434 iftpftjc* *f®09 to i 

0 44-1>'0i». ft f TO l fWM MRI 39 9J9?(9 ftl^l I 

8^9 : 39*n93$TO19W1%39tTO49C9ftf^ 49ife iftoS 39 9J9?I?®CpTO3C4!_ 

1 41099 04151% 9531091 391 ft®9 9J419 3*131931$ 9J951? TO <^9C99 91 3l9TCt3 
%31%i44TO?9 I 

ii. <39 39?CT9*9 5 ®[9 (spinalcard)ft^t3 4f%9£5f99>59J 3 49tf%4J9319TO?9 J 

O 44-*8o. $f%? (ECG) ^? ECG-39 3k4%tt 9% 39*9 | 

$39 : $Plf3 : $f% 9J711 $C=i<P(IjMft='34t9 (Electrocardiogram) *104(9 9?ftf*$ 94 < 
33H 33® 0914 f^fa 49^ 919 914091 ft«f»i6»IC4 031091 9ll$»9 3$4059 t9tyFs9 
39 ? dPfSiPr® 31%lt4 4%34 TO 919 I 
ECG-39 3T9441# : 

( ftijlfTO 9?C33«C4104* 9915* TO I 9$%J9 33® 9”^ % 91919 >Si4J 9*1® $043.31* 
9J99J9 TO 91091® (ft^lfTO 3RC35C9* 99T3* 9*91 99 I 406 )<j>|I> ?IC® 39? TO 39# 

C9# 5T9® 39? 9lf3 ^9® $043051® ^4049 41% 99199 ^49 TO 99 I 405I?ft 
$0430S l 5 9191 9?*}f)3 5%, 9?C3303 C93t6 9*91 99 l 3$ 093%SC5? ^5$ 9i4? ^ 

0«RI-i8i. ECG 4%F1 039 3903 ?9? 

$39 : 9191943 031091 091049 9%3 434 0999- «pR* I^F^lft, 3ftiiP(6 * if 3 I 
9j«r*R9, 9(095 9J9J1 $6'Jlf99 9999 ft^ft 95919 >5RJ ^Plftj 9fH*1 9 J 900 99 I 3%iS ;;J | 
ft9fsr$ 9fhR9 *15R %909 0999— 9ITOTO9 ^$ftf®r9 >i|?l(.9l 99 I 

5j«fat09 C9 trsci 53r9T®lt99s ^Pfe 91TO 991® TO 919 30091 9!M1 — 
i. 9JT? 9UT&I95 91 91 1%||99 ’jtf >r,9#55 90909 I 
9. 9‘39#S 9 «PtO *^9^^1009 ^IITO 95 909 91'091 1 


offlr A 


■ 2 tC9 r 99* 3 T fiPl vTPT '5Tt«<T9 e t f%9Bt*T 'G 'Oo<t 


OITOW ®9C99 '3i'oj'3?l c 1 3f\s<f«-M(.9' 9TO =9ftC9 TO^k 91 ■=1^09^ C T TO 99 I 
^.£9 ftO 9 # 9CTOSR^ 90=1 9J1®95 551M9ra ) C’l'lf^ *11=1919, fe®CTO9 *119919, TO919 
*T 9 (f^$ 9? ^pirao^ ^ft^l 3#5 CTO I 390®1995f=1 TO 99 I 

O iffl-iS* 1 - 390'5T9 s Pf99 TOP}9I^1 9^91 TO9 I 

^ : 39C®T99#f 903 *jf& 99 TO 5 , 3099 395^9 909J ft09 91^09 (TO 091% 9f)099 
frffr TO 9H09I 0999 TO 99 I *909195 0STO9 099109 *110919 <jf *rajgfet 
21P59TO9 919J09 S^9 *11091 091% 099 9TO TO*! TO I 3 *9091 091TOia ^ 
3909 s 3I0 5 nft 5 55 9509 I *1119195 ^ 90*19 05559 f9C9 *90=119 fij)%5p1\5 3 «J 
^5'»I09 fTO 3109 I filfroPr® 3I0«1I *l%093 (9099 919J09 lokw-M 09109 SJC9*t 
^55 1 999 t6fTO195 <lft^% *1099 *T5JTO 9605 91 90<9 ^51 09903 TOH I 

O 49-^88. 919909099 CTO CTO *1099 4%F19 390®ITOpf 9T9919 TO 99? 

8^9 ; 390TO95f% 919J09 fbR^^ct 9ft099 *T5J5S09 09 CTOH 99099 *T9%0919, TO, 
4919 39° 391®(f995 (TO^% 9IP91 TO TOR I ft99f% ftf%3 *Uf 9%P1 95919 igRJ 
305I995fa 9J9TO 99 I 340511 90*9— (95) ^0959 095^)9 ft« | '3H 3^; (9) 

919^#, ■jala, ^9913 91 0951*19; (9) ft SfSRR 33; (9) ®99 39? C9=#’1; (®) Tpprf% 
33JTO5P1, (5) RP1N919 39? 9109*9 919910»l9 9 ^9 1 99^9 ; (9) TO i 

O «W-i89. EEG ft 5 ? 0919 ft%1 EEG 39 951^91^) 9JT9J1 9*9*9 I 

5539: EEG (^ftf) : EEG-39 < J e f?S < 1 90*9 Electroencephalography I 9%C99 

9(|rf%9> 9*PfeF9 9ftTO 395® ^ £EQ I 

EEG-39 9fpR=tT^t ; 3 4^fi(,'S 9H5 <3 9%C99 ftf^J BH9919 95fp5J9 ^t=1099 319J09 
5%99 t9^jR<j> 9*I<fePTO 419* 319*109 093^ TO 99 I Tfft, ($19* Sj«f% C9M ft9i4«1 <3 
EEG 9J9TO 99 l 

£ 'S (^TTOlfk Jik 

^ P " j: ^*h era py and Chemotherapy 


( il-irsT9^Pl Mfflk 
Endoscopy 


O 44-^89- 3905199*^1 (Endoscopy) ft? ^ - 

8*59 : 34®9‘IM 9 , I^91C99 9191091 '‘#099 0*5*509 310=119* 8>?9 409*1 9»(909 ^ | 

990^ 1^1 SlllS 991% =k09’9TO 3906199*14 9171 I 9*lt03I®^ 390®199*fa '' 


0 s ftt-i86. C9f®4C*l9lPlt3?9 5 9 99099'flft*f^? 

^ : C3, ^ Q *TOf4 *Pf® ??09fe 'Radiation Therapy' TO9 9?fTO 34 I 3® 9I99I9 TO 
9*9419, 4%095 4% 39131%* 4ff%, 904*9 ft*| 99% ®tTO9 TO 99 I 
jj** 5 C9fe>ao?|9lf4 8^»lfro*4g 3TO 9J99I9 TO TO99 09*19 3?9 TO I 3® ®89I9 
_ ' 5 13JTO^ 1®393 (DNA)-09* 3?099 919109 031099 9?99^% 3919 TO51 ft*® TO 

1 ^95 vq® cgsipq 091049 ®ft399 3l99^®9Slft (OTOfM) ftft*90=T9 9J99J9 | 

^ *^C99 : (i) 9lt9J3 % ftft*94 <3 9fi%3 C9fe'3049lf4 (9) 35F3% 

5^ ^^^k 5 C9f8<3049lf*1 39?36'i'3l)4 C9f^3049lf4 9™fo¥ *9041591 39*9 I 
«H0?l : 9lt9J3 C9fe'3049lf49 0303 *tft099 91% 0903 

^^3^^ ^99, %9§9 3 C4®9 % 9J9919 TO 99 I *l%99 09 TO ®®919® 
0)*^ ’ ^ ^ 391 99 I 39 9*04 3JI419 031099 ^f% 39? 135139 




' OO'b ■gft7F44’4 f4#M4 ’ 3 Tt*fRr c T ftWR 'Q ■ST^ 4# f K 

^trot »«?5 515 515 1 4 srfarara w 4?4i4! 33 . cswj 55 i T5 ^^ lw) ^4! 

5pft 5>3 454 TRvfl^s ^ =5#Jl3 450 5^5 C4t“t 4?4I^ <PJl4M (3TO^ 4Rli - 

3ffejS 3(f44S1?><1 ^ 0445 fast ?W ^ 4# OT5T455 40 (TR3 I 

c^f^Qc^Rnf^t : 'a('0)'331 e i c5fe>3W5if45 wm cafim 4?kwi c®'®^ C4?^ 
ogf^aw?nPi <?rat 55i i siRwra cn^t c$®ffiF5 44$ 4i31fl 15040 >*154 ^C5 i 'sr^ 
3«10St 454CT 4 4l41t5 C5$t5 £4^5 c.'osrfofl '®5’ f f 44$ 4t44 <p9c.il O^STt 55 ^i 
4) | ^ | (.< ^ C^3I 4 wt 441$ W»>8?l&5 *H i HR, 511755 «Pll4l(.44 CW& C®^&5 $$4514 

O 5}?J-i8V. C4517lTC45lf4 (Chemotheraphy) fa? >#1 C^4 4J5515 ^51 55? 

$33 : C s PCTlW5lf $ r : 4 1 4 1 5 144* 441$5 , W1 9^1 ^15 45 fi> _fa44 ’(#5 5i?t| 
(^scsnceratf 5 ! I >45 ^1445 5014 WSjR 169*445 44 45$45 ^414154*5 #5t<25 TRSZR't . 44 . 
4 ) | ^ l t;<^ fc|4»(4 14 5141 C45CTTC45lf4 41514 554! 55 l «illfi><wl4l4 3514 «l«ilc4 *JNc55 
fbft'WICT C^5I1OT5lf4 4171 l 

C5 ^4T 4)4514 ^51 55 : <pjMI 04 >o(iaH^I (7514 55 s ) WC54 4444* SJW5 4C 5 
30145104 414JCT 45)1414 144145 484 55 41 1 ^541 050TC45lf4 40144^ S5 i 
^#ra4 4Jt4^'3” , 1 > 45I®4^?i!?4 441*55 T^C?l *^51^ C4PCsm?54nfpf «IC5im ^?1 I 


04!l-i8c». fafa>3C45lfa (Physiotheraphy) fa? 

$35 : 0*11711 4lfa ^155 4t <31151*5413 5W fa?51 0STC41 4*140 014134*3 5171 411515 i 
4541C414 514JW 41 *5[4J 0*TE41 4If#4* $44*404 515I0J *®15 f5fa«?5 <MIWl 50 C4 | 
45#05 fafa>Q04lf4 41 4Tf#4* lbfa*?lf 441 55 I 

O 45l-i<*o. =31^41?!&13 fa? 

$35 : 5fff<H?pi4 44* 441714 fifav41 44# I Acus <3 Puncture 44 *# && *51 $ <• 53 
(Acupuncture) 54# 300 1 Acus 4144 *5$ ^ 34? Puncture 4144 *$ «#MI : ^ 
4snf5I?514 »CT5 3|5> l 44* *s$ ^ 0151(711 I 014 R4W0 C$3 *iW 4 #04 7J?-35 4015 4 C < • ' 
5jC4t 511^515^14 I 5nf5t<B14 41 ^ H#C5 C45714 f5#01 ftl?14 51 ^54 5 1^14 5I®15 - • :< ^ 
5C44514 m I vfl faffa^T 4ffel4 fafJS Oft «fl» ^ 55 I $5 44 W 

7#4i 4H5?R fat54 44# 5Pfiai flPRl 4Hf5R614 fa45®41 #§ 401S4 1^51^ 54 
4ts# <Vr<# % #5 9^144 404 I ^ fifteit 45 fagy« WT 4%5 CT#1C41 55 ^ 
S115 4 ,,, jl4it4 534lRll4 1 ill 441714 C4HI41 (&R><41 5BI 44 PiPiwM ■?!?) 55 I ' 5 l4*tl 
sm 41404 ^^s4C4 %44 ^ 4J45® 51751 1 5^I1P1 C^4W4 (%t44 ^ 5J45® *5 1 

Angiography 

OSJ4-i<?i. 44fa'GSHfa (Angiography) fa? '34fa'3SJT s l 55## 4I14I1 55*4 1 J 
$^55 ; JJ4f^'32jlfa : 5C4I >354 Sl#f4ra#fal 4ffat C541t' i ‘ ' 4 

4 1 »H l (44»Rii 5 C4415 15141 >3^C4 414515 4^55 I 4 4ffal5 514JC5 4-3»4TO 
45%3W! 45 s , 545 'Q «I4lfa5 50405’ fa 41 ^51 fafa ^41 515 I 5®4lf4175 5^ 

45* i£PR ^51214^ 5P1 4ftel <100*4 ^l'*l(4 4“ 51415 Ri))' 4 55 I 





%5 i ' 3 TT^I<H R'e^H 'Q Oo^ 


: dHf'S?'3JJT5i <^1<1 cro ^PfB 

^ "SJWJ 'SJW'I CWH I ^<1°1 

1 ^ W1 TOlWJ ^TOP? (^t 

^ , vfj? 'Si? ' 5 TT l 4TC^ '“lft<I 0$(3> C33 ^C?I Tff?I | ^<p\b 'SfW'l 

1^01 f*l?^ W.*® <H!CHl ^?I 1 £ft^*T 

CT &m ^5 *m 1 ^f6w ^^fij ^t 

Contrast fe5C4 4*41 55 I 

q '^'MW C^hHc^ viRf^xsitm ^<1^4 C^FT? 

* 3fl*fl3 c P® CT tiHfe s 35JT 5 I ^N*4 C^R, ^0^ ^C°1l- 

?fl%^ ^5? 

it. fosRs ^5; 

pRna c^im wm a??T 1 

0 1^? 

$<53 ; (Pacemaker) '^l “31 ' 25 ^ Jt> P^ Eiffel $ij<l ^H^vo 

^ialRc w 1^, 31 C31^3 k\0k ^I'oi'GJW ^31 ^3 I 

C*WC34flSI3 3WJ ^C c 1 < RiSR < J i 3%$ 31 ^ ^*5} ^5tC33 3*1J fic?1 ^f33 ^113 3P> WA 31 

0C5 C 5 ^ I 3jt^3 :M> r ? i3 C 5> W33 5 I3 ^pl£3 ^JC? t35^ 33331^ f3"&3? ^3 I 



I^K." fefl : d&f!/ CWCWM 

^ C45W4TC44 ^?140H4> 5f%4 ^ ^1C44 541 f4C5 20151% 9^15 $54^ 40 4lfcl 
41(414 *n»4 ^1143 4?i3 i ^ 4641?}^ >4C®1 fasO 4# 515 C5, 5# 451 5C5 

1, ' a 514 c^ji 41C4 41 1 

^C5t5lf$oi}Tf^ 1%? 

5^%Q i4 45 . C5T4 44135 45414 faC45 44144 *rlfal 45# 5C41 

I 3053 $*r 43 ^ SP#$41C44 4T5K5I % 45»4I134 4=4 =$45 5*FtcG 5 
^ 55; 4^45^1 5«f41^4 f4f^ : 31?i:44 44J %5 44lf5S 5«514 445 414141Q 

^*^5 ,3 5pi|^tS>flc4 faC4 '5HC4 >54? =®1 41511711 C4^$ 4*51 55 I 

■laZr n ^Fl, >541171 >54? tf4fe4 41C4 44ft>®«IC4 5C<W4>lf®'<3infa 4I45I4 ^C4 W414 
W ^515i 


Oob* ftPuiPT 'O 


nf? A I 

o dst-tta. ^fi>5mair^ 91 9 * 091*9 fa? 33 9®ij f&fa«9T 9^9 sm trj* 99 ? 

$' 3 <i : c^n^iiushW c^it^ii 5 i 44 c®i 9 fii 9 c 4 3 i*iitfM 04 n 919104 3 rj c<ptc*si 5 i 4 H 3 
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§®3 : ^ 039 *59. 9904 4T?I 309 I S®9 91^1134 431 919f94 910^13 *^3 
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Syllabus— Computer Technology : Organization of mcxjem personal computer and its 
major functional units computer generations, History of computers , Central processing 
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Computational biology; Role of computer in Drug design; Programming languages , their 
type; and levels , Steps for software development. Impacts of computer on society. 
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CT^I® ?S*(I3MI ?®ft #t® form Sisfti ?TIC?St (Charles 

a^ g e ) , ibrW> ^ ^ ^ £F3R?p 5^ TJSficf^ ^J ^feoisiGTsi fi|rai<Sf%®T 
* iJ UNlRi(i3c«j>'i’ H|i|<> vi]<>fD ?3 wftn <> fft®?Rt < r-w , < I < pI?(. , -I ®I? ^ 

V * ^ ^Tffvg ®|3f 4 *ffa<f><SFJpj ?S!3^ <511®!^ <SI^ft?5 

’ a nfty5 i $ ^ ®H^xirc?? «nft ftt®t ?t ®f«r®5R<ra 

<S ’ ^ RWTR ^rpf>io5nft <r<^rc?? sfu ^w^cgi 

^ 5fI? ^ ra *W**I0& ’W vi^sfS ®S|J sfciPMCT'I ?3 <511%!? ®c?h i >a 

^ f?wflf ?®ft ®?i 7T9? ^jra%i i ivs>® to ^ift? 4 us 

( ^iftoi <^?p?# ? C5#R I^mift' JTR fe? ^®f5 c^Mlft ajfett i 











•Stw-Tfl'-H PtPiviJR ' 3 Tt*TRt c t Pt'saM 'Q Sp^f^ 5 '®5<2' 


058 ■SJCTTO’R ftf’T'iPT RPflR't fa«5H « «I*I% 


<501R*Pt 'Q tSfaGlR *H$GlM4 TOI *lt^I ft? 
pnsffl <q (ibfeGM ^MSGlt?? '511*11 IPfol : 


i«fic^ 4 ^rftn 'sirort to<p(G crofifi fro font's 4 H$Gr sj^Riil «if%%r^ 
‘#5|iWJ|«HM f?TO4 (RpR TOfaR*R’ RJTO IBM-4H SfJJ 5H 1 
xiPfa ^oR rflfr 5T#£ fttfwtro? iPrcs? <aj«om 
5!<3W£ 4t&. 'RttHR iSjftftgsj-ifRl 5R®R fifCRM#? 6^5 \' 

15t*l l l»Pi>R ifc88 TO Mark-1 TO fiPtfl SUSfaiR R*fR1 |£2i ^ || *^yj 

ti*n»ujlt.»n>ll*Rll*1 R>iwGM ^I'HSuR (Nif? <k<m i 1 |«gR3$a 

toSto TO fWltfa C 9 IH|5|*l'oltH{ll fRgfagjMttR '5RJ11R | 2H |gt * g| j 
15. 35R 4?” 'SR 4R 5IR C341R 'WlG EN1AC Sjjj K2 

RCT Jisf? <i>«H spPl 4stc1i? foistGn ^FHSGm i ■'• ' ,j 

TOI TOifol SR 15R fRS^JR ‘RRplR Mark- 1 

CSJWR’ (Internal Stored Program 1 ) IRMlIG 5<iMH ^C?H i R>Pit SW^I <t>FH$G|(.<?i 
<3 PorT ’TRpF'S ?WR 0*1 1(1 ^CiH i 

i<R*R SR >3 G2R1R v£JRsflf fltTO? CTOIlftW TO? TOT 

(UNIVAC = Universal Automatic Calculator) 2®>f? 4C<M I >3lGt ' 3 T^sj vpsi 


tefaGli rH&Gr 


istTRRPt ■*I**1 ®Gr 


fefstGm <*H$Gtc? RjIsiGm srtjTO ?t 
2RT5 &l«j ?1 ?5i < K3 IViN'pIG <Ml 
to «ttcr 'st'fo, <affi> ‘o’ <3 Y fro to 
*RR? <1>I6SR ■£jQl»*tl TOIjJRt? I 

fefeGw <>HSGiw c®Gi sifawiMRM « 

f^TlM? SRJ ^I’lG fTOTC? ?*f <3 '5P? 
RR5RTOT5? I 

fefeGm rHSGIC? srfaRRRW? *WRR 
TOPlf? uRGW ?T 'SRJ CRT1RT 'Sll^G < I e 
Riofe? SJlPfe 5? i 


•gsHGGlw UFRIis lfo<i'«'3*l) ( n 
?1 'atjHMI 7 t°c < P'» 

^ | tstJFlFl^ 

^^apfa^pHR ^111*11 ^Rt I 

jp, ^t*l < '53R? 5RR c®6r 

5^ jjf '51WR 'aUHR’t <i>H3Glt<l<i 

I 

?pH5GnR filfeRTSir® 5JRTCRRS 


'SORR’t 

^‘iR'rs ^tgr tirkrj 'smt c?nGnR? 

3JI5ICTJ 15I%5 5JIW? 3IRSIR R1 && 

ipP Pt^Rl^l l 

vstiHM^t ^(HSGlcn ’J’H'sl ^t, 

csnGrgIG o.i% i 


R|itGi«i «pH5G|c<m ■^Tii'si 'ait'f’p Rf*t, < pl?i e t 
CTm-ftran ^R R*re *i»(fiRR *R 'Sfi?R i 
C#T5R ’Pfe) '^R^R ^R1 5IR I 


ic»8br *itc*i jjWlsrG^ (Transistor) 'ailR^'S ^6ffll *R «pF v |SG|W 'olc^i I 

<H^R C?p I EPPS'S 4 >HSGr«M iSfRSflR CSlG 5CU (RC® WTO -fi I 

<pFH$GR©l 5 n 'Sllt-R <pH5GR '5K^TO $^'S 1^1 1 

*R ' S I1CT 'a(l?Pi (IC)-^R TR5R I PiPi<pi •?! (?lfilTO1^?->iR ^IG '5RC*I I 
k£R5lftR5 jjHierSfl *iljjC < lPl'4 Wt TO! iSIR 5 5^1 «l&Pi ^1 •'left's Rlf^G (Integr.ital I 
Circuit-IC) I 'atl^Pl TRSR ^PIT •Tjg ■SISK.'JIU <pf*HGGl<l i 

<»H5G i cr< rot T5 fisra rcB vt^tapwppR «tifi*i«<i w i is.Hi ^ I 

^HDlfiRR ^C-G^ (Intel) CTOflPl R^2pt5J '3lfeaP121C 5 PR (Microprocessor) 2®^ I 

TO I TO R5! TO 5R, <M51C<R ^*lt <RTO 5R tlRtTOWI 3J®iR 5F5tR «*! ^ I 
5R i RtciFtfiiPPR fro 2®f? 4>H3 Grc^ 'sti^Pr in?c^r«t>HiBGR ?i I 

<^FHS^h ^fi ^ i 

O 2fcf-8. t%? 

: <pPH 5U}^ RtrPiR^ &i<j 1U 4W i : 

i. Will RRTOR SCH,c«t] 5R5R^lD ^5 02 JTUR (Program) ^HSGR ■ r j 
TO, CTOlfe® (Memory) RRW TO ^ 5mRR#? 1^*1 GR I 
(Execute) I I 

5. «^5S, fef ^5Jlfg ^1^ R'iftpw RTO 5>H®BR C®Gl (I ».i l ! 'l 

45.1 TO I 

vs. 05© T (Process) ^£3 

8. '5lf^,gl^,f^^5Tlfg'41^^fe®l?t?RRTO 5 PHSGR^RR 5 14TO11 5 ^ 


IWRHS ^RSSln ■MW RjfeG|«i 
^piI5 l $$ ^1! WJ ^ M I 


OT59 life HpSlfiGg, Sit® HR, 'SUGPTO 
SlPtfiPWIH t®ntl HtJRHI HsRSGR l 


5 “?155f RPl^Pfj 


c®6iRisira 


^W^l®5*j55|5RRR *n«?TR«R4Pll4tBl 


t-tlMWII 51 15U 5CR ^JWPTSIR RSM 
C®5l 41 R5SIRI5J, « RIR5JTOHI (Useful) I 


: ^ g3 C5 Gi 51 5gt I 

n&l r r- * ft t /■ w 


^ 4# i£RF5s iflgcn ^ ?jnra?m 

i ’!j^ 5g i 55i c®Gi i 

^ (RIH «R1^ fifTO TO R 


C5§I^ ^C<1 ^fl^l ^ I 


(SVFft W1 






tRRWR C®Gr 13 1? fR^il TO l 
$H54‘1 : 

Rfe <#TO wlw 


Rt <31? Rwi "Ptn R i 


W*, ooi, ft?I®, oo5, spra. 
’ l ^l,?lRRt®#C®5l I 


C?R 

R5 

ownjR 

ooi 

fel^Sf 

sm 

00^ 

>pitR 

fflSta 



'2fl7J 53 T?I Vj T ' 5 TWT?J c t ftiSH 'Q 




O ■sffI-3. <pFH 31>R fil'W'ii ft? fafert filet (.•ir "ppHSGKmt 24t*ftTRft $ig)4 ^<t**t i 

^s? : ^pHSBr *rfra 'aifepy ^sir sr^r cawos 1 *iftr£r 4t % Ic .J 
■H(.<p < plt> ’TtfBJ 41 qPIE^ ^(.<p<f*fD fif5R| (Generation) 4*11 431 1 'iiw^liJ fi|®i£P 
^ra ^pr foftBiwn fiJt4Hj 4 rcs sure >£pr 414^3 41*^ 

4R^R 4>M l < 1<t4'31c. l '4 >iRS >R4 ^(<IHI 4J43(I 4T4 iiR^ *Tj*T fif3fE*J4 44 | i£fgj^ I 

■iRSfiFSRI C4C45 ^5RI -21'S?C*i|<I ^T 44 l 

?sftf^5rc? fiforrt44 $-44 1%f% <ra #i^?raw st^ ^ 

CSRimw «Pt 4R1 TO l fts ft%3 fifStFP (Generation) 45^4^44 

4;fts 'siiwiihi 4Rt 4i?fl : 

fifspf fij^fl •^F-lSGlu (First Generation Computer) : 4444 R*ir^ 

4>H®Sl4l4$ sm fiRRTpt 4>H5SR f4PTC4 *t*H 4RI 4C8 «l1t3 I 41$^ TO1 4 
TO <pRSG| 4 2®f4 4£5t I 4l®fl4 4Rtl4 '5K4P5 <3 jjTWFS C4ft$R, 

^sjlfa fhctl ftstfl 4G'®I 4C®T 'iRt '*(WM 'aiC*i < P 4^ ^R" 4J44JE44 iSRT 

44F3 *1^1 'jkw'p C4f*t i 

*> _r_j^ 

(Arm : 

b. fS'S^RPfB «ftl* <5^1 

5T 5 ! c^WlR^ 

O. 'Sfafa TftWS <3 OW ICT W&fi || | 

8. 6bG| 'SRJ ll>S<$ ^J*R1 *||<£|R fet®! 

Gift'S CS5\ ^ c f^W51, 

<2\ ^^B/allSE^jP ?0T^ft WW 
b. ft*tffi <3 ^C®T ^5*? ^qflT, 

s. ^ ^ T9 

v. b 

cS>. <W'-Wl<\-* c \ b ^31*1 WUI I 

«wt : UNIVAC-l IBM 650, IBM 704, IBM 709, Mark II, Mark III ^5# l 
faSto 5J^J <¥>f ; H$'Gl4 (Second Generation Computer) 

*t R?ctf w^s ^ w to r i ^85 ^ 

*iJMmiJRcvo ft (William B. Shokly), ^lf®H (Jon Berdeon) 

'$5$ v^IC^H (H. Bratain) ^®ft 4>WH i ^sitfws - ^ 

#4fH3'5l<t sfS^ 'SRJ <£& >1«1<1^!<J ft^S Scilf&'o ^ i 

> p, v> 

«nBl : 

??#S (RSR CVWlR<3 4J45.H <3 few? | 

\0. ^lfvsRt*l3 ^^(5/oi|5i)^(6 ■'i5iv»R i 
8. ^P^R <3 (RSJWi^ oRRS ^5? I 



I J SR?PT5t’R Rt^RH ftS5H 'S ■ 2 fg 1 ^ 



I 

’ ^TUPOR^PIR I 

^ ^jjsiPPR *ll^ < w/ 9 c>i5 o I 02Ml 4 R <i J *5 '3}l i 

^ 5^ « ft^5IWl , tF5R I 

^gna ><Rsf5 IBM 1620 feu ^T??nWC*t <-HSG|«J <IR^t«^ 

^ jj ®ftBI ’’R’n^ 11 ^ <3**3 ^(.3)^ ^53 %1 1 

; Hweywell 200, IBM 1620, IBM 1400, CDC 1604, RCA 301, RCA 501, 
MCR 300, GE 200, IBM 1600 $5# I 

ajs^i (Third Generation Computer) (ilvbtf-iMh) : '4'SlH fifSil^R 

^ ’Rfts ft ‘°1 (Integrated Circuit ^1 IC) «flW *IIW> 

1 5TCUGs. ^cnaP-p ^rait-f «mRs i wffe® 

4 >f«T$GtRR "sn^BI ' 5 ^ C ® 6 ^ " 5nCT » **W ^ ^51 ^TI; »lft « 


Rpftl : 

y (IC)^ 1 ^^^ 1 

y. (RWlftt ^ 'G I 

O. 'sn^fet ^RwIcH I 
8. ^ <3 R'^tCTI’tFSI I 

<t. ftlft <pH®G|M 4 2JRR I 
'b. ^R5? 'bWR <^*1 2JRR I 

5. 1%fe'3 a ^tl^t Sl^lR? S|RR >iRs Wl% ^?R I 
: IBM 360, IBM 370, PDP-8, PDP-11, GE 600 $5# I 

aRR( ^f-H5Gm (Fourth Generation Computer) (irsHi-TOTT-WK 5 !) : 4^>IIW 
^TOl CT 5RS®1 ^>H5BR ?R5R ifl ^R 5 *! 4>HSG|<t^ SfSfRR <r>l*H$G|«t RWM 
i ^3 R 5 R «pHSG[W ^^#4© CVCTtl^ SRft® ^ ^R° LSI (Large Scale 
ln tegration) 'Q VLSI (Very Large Scale Integration) fiflSft ^ ^ntcaFKtOT^R 
' ^fcn^jrocessor) RR5R i Wt «t»H5GlW4 ^SJRSR 'Q RJt ^IRl ^ rjR »3R^ 4TO 

RBOllvsi 7RI l 


(VLSI) i 

^ ^feSRSJPR? (Miaoprocessor) <3 ^l?Wi'i‘pH5Gl< (41 *iiwHH ■fRSGl<t) ■JH5 fiPIR a SIE«R I 

®- ^ otSi «tra e PW5i i 



i 

5JRTPT3 ®RT OgfBJR ’lilW'SR 411^ 5JPR | 

: IB M 3033, HP 3000, IBM 4341, IPS 80, Sharp PC-121 1, IBM PC Power PC ^Ilfe i 



^TT^TRT^t R'&MH 'G 5fg% 


543 2('8?'J 4(~3$1>!3 (Fifth Generation Computer) (4(5 31*, 35*31) l 
Super VLSI (Very Large Scale Integration) fet 8 4alt><wl*l 3 S 1$<IC<13 33503 34^ 
«I®R?3F5 4H$l>f3 2*5(3 4*5J*5 *lf*3**11# 31$0S5 : 12JC333 <3 0$5t 3R)«| 

43*514*33 3*f*3$$13 I 4 4H®1»1W<I fe“l3*$ 5051 af$ CW6 ioo 0504 h<?o C4iffi 
5(^4 (441$ fe*5 3103 I 31^033 4&53 *131*3* 4313 44*51 4 3*C& (?t?n fefa f4C*5 C30U 
4i*si 3*30*5 31303 ^ 4H$$i3 i *4103(341 <3 ®itat3 33*5 3^0313 4H$5i3 5533 *srjt} * 
2Jct>?l t>Mlt<5. 1 3$>il03 4|N3I 0343 <hFHS'Glft 3J35I3 4(3 048051 3*50313 ^‘(“’1$i!i< 

c^rtBj : 

i. 3t? »ll$Wl»l8|l4''Hjfi("l$ 'U^l'^'S I 
y. *j*f3i4 ■jf^i5) 3)3513 1 

8 . 4p’1$I>l3 <i$«i)c'® 43fi><p)|«i 4I$3IC33 (Optical Fiber) 313513 i 

8. oararc 4i3sJ(3 $*jf$ 1 

<t. 4ii?pMi 4R315, 3350313J *15 fen <pf*'lSi5|(.<ra 4105 4?0313 I 

<b. 05(34 3135 C404l(3 I 

< t. c$6t 313a 44*513 3jt34 1 

v. 4if34 ->i^*ll^1 4r$3Ftao443 <3 4l$oa>l4RSTil3 1 

%. fepi "ife^px^ ^ara^fe^Bionn thrift 1 


O aa-v. 544 aj®pjpr 4FH$^iu f% cnraffn? >43 c^f”l'3j804t fe^pi 1 Aso*®? s I 

80*54 RR&rl 

5'C'fl : $303? ■Sfcyl’dcz Wf £fa(. r u$ <pp y i$ii>l<j VR*t Pt^p 1 


o aa-<». , 5>i aerctu 4Pa $Gic<m ?3f*i$i fe*p 1 fas^sv RPi^Pfl 

'E'Gfl : <bi 1 awn <pf*H5oiw<i c3f“i$] fema : 

i. ^6l4 <|f5i4*3t ’F'I'J 1 

ii. C4(Rl4 *5131 0 45(3 403 4H$$I3 51541 | 

iii. <j>FH5o|<i <j$»(1c'S 8r*||t>4jM 4l$3lcn 3T351033 *PG°1 | 

iv. caRJflR 4|M > M 313513 I 

v. 04041(3 8 0$Bl 313544*513 3J154 $jjf% I 

vi. 35 4i$03j’iac443 fiF(3 3$*() 1 

O SW-io. 4 rtgf 44 4 f s 3 $?tC 33 Rtflfe 3 *fe 3 * 3*3 I 

$33 : 4f s 3$$lC33 «WR 41?5if43* *4<*t8051 5051 : y $3*j5 $$fe (Inp llt 

Unit); 5. ^llfelG^ «i!3t<p $3pU> (Arithmetic Logic Unit) 31 4lf3f$4 <((8* 31°^ J ' 
31 few R?»t; 8. CTOTlf3 (Memory); <t. *tiS5iS (Output Unit! 
^aiJlfetrsifi^ qfeo ^36, OC3W <3 CSKRlfen* 03*0 CT^M SJOTfe " 

(CPU) 31 C3I#3 ariaraFRW 331 53 I 




^ B RT*mH fesapT 'G a|g% 

$$fe> : ^3^(5 fen 3*H®6l3CO 3333 33WTC33 ^3J 330513 feif"! « fefet 03033 
®aj afc05i% c$5i oral 53 1 0 $@fe& fe3n 3103 otito c®5i <3 csjisnn a^ct 403 

\53W 3i3l'3)C33 '”(3 OpHSUlw^ C3C3lfe® 353’5‘f 3*C3 1 (%f 53^6 330^3 313 ; 
7f_ #1-C31^. 3. 3!$3, 3. 5t 3|%4, 3. fe*, «. 551313, 5. 3*1^ f0513, 5. feii&H 
aO0331, 5i. 3fe2Flt013 1 

^ c 5 ®!*! sflmffe ^3? (CPU) 31 co^tn afento?^ 'st^n : ofefSBitnn >i3cbcn 
i yy’I'f 50 5 ? CT^H «ICTf3t (CPU) 31 C3#n art3F31353 c 1 3(«»t 31 
^Pt5iJ|C 33 3^373(3 I Ooltn f33iT3 aJ53, f5313-f30T*t « (333033 3*I5r 

003 I 300 fe3f5 ^03 ^Sfe 0035 1 C?T33- 

4. <S|J|(33(.3f53 ; e lfSt4il'1 ?5pl> (ALU) 31 Ofe%3s '5f^ r t | 

3. OlS 5 ! 5®Ptu 31 feW 3|«f <3 

3. £303lf3 31 ^ 5510(3 I 

>5. ^fl(Sl> , 3l> : 55n@Tbj5 aifeni3530 e f3 0«110«1 31^033 55j^O3303T313i0a 

®*f?l , 13 3*03 I fe^5sn®B«(5 TWlfe 50511 ; 

O. 3(353, 3. (3^13, 3. Caf5l3, 3. 3fe3FlfeeJ, 8. fe?, 5. fe(3513 ^>ij|(5t 1 


0 aa-bi. 3*H®5l3 ffe%3 fe? 03 23f*f5r ^033 3RP3 1 

®«3 : fe$3 5031 3555C031 t(feao58 $3151033 5#fe5 aRPl 31 R1033 $0^131 

533033 WI 415f 3*03 I fe$C33 ^3f*f8T 50 5 ft - 


y 43(5 fe$03 aOlft^ $31513 (Elements) 513*03 l 

5. fe$C33 $315FWM3 a3*(5 *333(53 3105 3(5t4JM 3*3¥ 513*03 I 

O. fe%033 33*3 $315138031 433^103 3*13jI3 3*31 503 310*5 fe$C33 $0 «t ,, 1J 3lfi*5 53 | 


'•®H$5l3 f30$3 4*58031 ^05*5 $31513 (^3^5/ *3H$5^5 333lfe, 033(3, f3f3t$ 

^nl5) fen 3 fes ni camrrcsra (3(54 fe*f*n3# 3133 3*03 1 $3*3$ 31 33^5^ 

^(11^8 031 (3(3^$ 0503* fefet 31 31'33t 3^ 3*1® 3*30® 3103 31 I *Sl^i3«lC3 C503lf3'a 

C,I K31 3*1*51 430*5 3103 31 | 410®!^ 53*3 $31513 43*031 feR 41*51 403 44f5 

■'0531 5133 403 | 


3'f s 3$5m fe$053 $31513 *5(1031531 43*3 I 

31Waa ^ ® 3151033 *3f5feo 33P1 31 ftf 313133 $0«i3J 

,^^^5*03 I 4fet$5ra 1feS053 $315138051 (353i3 : y 51$G3Il3 5. 345'33I13 
' ^111383113 31 3J35I33# 8 8. 0*5$!/ $33*303*13 I 

(Hardware) : 3*F3$5l033 31%4 *51^*53*33 345 33, 331°3 8 feol$33*J5J4 
305 | 4fe$5l033 51$<rajl304 ail5(s[4*5103 ($34105 *5N 431 313 I 351 : 

I ; ^-031$, 31$5, *S3ft4, f$4, 43313, 41$ f3*513, fefeuM 430331, 

l''^aR0413, 43(5435 31 *511051% 3*f (3*513, fe*§3H ($509 $$fe $*53(5 I 


OOP ^fC435~3 *3 etffe Z^fi l 

*. f3053 ^5 (System Unit) : 41 ^jfe2n2JPTO, 4JR ft, I 

f$*, 3 N 5 C 5 E S , *ft' 3 TO 3 i*n$, fef*-4/4lM5 4n£, c^-3^ ^r®, W 4is I 

( 3^55 gi?o, 4*01*1 ^'oilft i 

»(. 'sn« i P^ 33*1114 : 31355, ®CB, ?IB», 'iftM-lfa*!, ft*, • 

^ (Software) : 

x mnife«* r CT *mm PittHu m rc * csjvm toi i csnsm 4i cgfWT3 ^ ^ I 
^HSBroRi st&aro « wa 3~t* i*a ih«oct ^p^odi^ -*?s I 

3p#a5J15 305 1 4H$6l5 345'<33J1504 2WTR®^«W®1^ :! 1^1^I^I : 

4. f30$3 34&TOm (System Software) : f30*3 <pRSta f^l 

^f^g IRTfl 350*3 3333 3 1 4T 403 4mll34 (BPIPI l*13lU3 *3] ^"1- j 

313v(lC4 3t4<P'»ll< Rwllwri 3105 I 

H. 4Ttf*(04 1, 13 wD'QtTTTC (Application Software) 41 4T35tft4 *Prt«W? I 
3W lf 54 T^pni 33W13 41 C^Bl StfeTO^'f? *37 <13^ GSWffl^ *rf304fs 
Tpps^inra <n <)<5if34 34i>'33ji3 4®n 43 i 3mi(s4 33311 3»iiqi<.*«i ^ ^ 

6£imm ^tRI^s ^r ‘^tT'srai -lira, ^r*iw=rs csiwm's ^n ^i , 

* : c®bt csnsjm cset o 

^n GEtram <roi, Wwi 1®*$3 « « 

sp^oicra 3 c*it 3333 3W3 msam 3103^*343 ,w ® ^ 51 

l^&stfR^IJR (Human ware) I 


0 «sjw*w**f fipfcpr ^n*mn f^saH >s sjg% 00^ 

0 5f?j-^. <3 Ingres w ^n wwni? 

^ . ^sHSSra ^TSRT (71 R[ C3R, C 3 ^ ^1'OSrsJ $RJ £JC?If$T%f ^^1 

(I>ita) «2W^ ^^5 ^5 1 ^ ^ \5^I 5RKR3 <jf»f^(Uc<> ^1 ^ (Input) 

^ | *fw?ii<i *bi <&FM$£|3 Rc4*t ^pnft vs^jj Reb ^ 

^oTTC^ 5 SffSRIT^^ (Processing) <K<¥ I ^P5? C*TS *^T <J>fH5£l<J 

4 wpm ^iRgb cw?i i wi^p<i ^oKm &im*\ cprar 
^jj^s 1 41W! ’ 5 I*n 4Nvb Rc«ll I ^f<J^IU vfec^> bW *J1W i 

(Input) I fcm '5^C c t^ ^RJ m ^ R 5 ! I ^ <P\£i$X 

^ (Processing) ^5f I «2jQh%j|<Wc c t?I ^ ^L<? Rc^ 

^ bri i R^*t ^pn® ^5 m f^ , ^ ^^5 cwi^i ?ri&s*p 

(Output) J ^*11 <il?l, <3 <£IOS?« OT fv|«i ?OI^ 1 

0 <3 R 5 ? 

: WR5IOT ’t 6 !^ Tf^ j d]^| ^|?n C^<®1 <^<1 ^TO I 

^ wmtM ^HSStgm %% crnfai 

1 ^j|oi^(.«ll5w Rjf^U ^1 I OTSR — b”-bo ?1 b^-bO fefwt> | 

<ij<I^ fefeC ’ 5 Tv^lIR C^fcH! (7^ | v45l lWGJ C^I CHICHI ^Tv^UT^ ^I'S? ^5! l 

♦jwy^GR i i *jfcsm -ft c%5, ?m ^ c r^\ \ wifi w , ^FM S P ro ra f^tM 

I ^5 ^njjft ^fvboK3|<J? ^rsr 4M I ^5^fl 

i Rcot 0 ! i 


8 : ^H*HCT I R wm WW C5Bt *W\ l C55T ^(1 ^ 1 1 

' ^ fes Wl (Raw Fact) I C55t aWH® ^1 1 W : (4) 1^fe ^4 (Nu me* 

CSBT ^t ^RflWlW 0*1 1 (?PR— ioo, 8(M> $3# ^ (’**) (N< 

numeric) 0*1 1 CW- OH « ^'' : ' ! ' 

o fiW-iO 4H®Dlil f4 <T5ifeC3 41* 4C<? 

4 f?^ C^H, mm 4H*1?IC4 «SW% ^ (Data) «RR ^ 

4^4 m m 4H5 6id W <7rai i m ^ W (input) j 

4H«5R tBH <)^ld 4lft ? (Process* 1 ® 

TO I afiraffreH 41* gw ^1 4HStii^ 4*iv )^ 4 if04 $ 4TC5R1 mim *lfel &' 1 

o 4 ?l-b 8 . 4H i 5'DR ^ 'Stft*! C4W5? 

$5, . 4HS&RI « ^RPH 41* WI «wfea TOO d*l ^ *1^4® 55 1 «« 2 >f\; ; ;/ 

\51 TOU 4H*15 t^* C41P5 1454505 TO ^ I ^ ®H4 51 f5W*1 

4505 TO I TO 5H* T3 51^55 iTO^I 4g5lf 41* 45 CT’fl ®1 TO ^ 

fi^rens ^g^il4i4 i5i^f^i4505 to, 4HS5i5®iTO5i i (10) , 

5!p5§5H55 41 C* I 51^5 (2HTO5 TOUCT 4HS5TTO (4 4505 TO, 450® ; 

ftrt(*n 5 # «w fin ow I *h 4H*i? ^ PtoH !f»®*» J '» 551515401 " 


o SfiJ-iH. C5fW55 f%? 

; s5l^f 'Q ^5(71? <*\cm ^RI ^]C2J^ v^fb^R 4»WH ^R (Tlf^BJH HW4 tfJ^SR 

I l®t5 i’Jsi't TOl %TO >1^15415 4^ *fM 41^1 <3 >R5I1 5TOH 4l!l 5J5^I5 413 
54 53015 5G35 SJb«1»i 4t*H I 4llS I'oR ^4515 <3 53f&5 »1T5 5J?IC^ C*lPl5l5 ^1^ 
'Napier's Bone) I CTPI5TC55 43 ii** W 4105 1 SJ05J4 ^iO® , i*lf5 3l'5lt 4105 1 

0 ^-iV. 'HAL-9000' f4? 

*** : l 54f6 44J1^4 4H^I5 I v<* *IT^C55 y55 TOT 5(04 C4^ c*ilf*4 

4505 TO 1 TOH TOK3 C4?1 I 410*15 SfTplf? ?Ilf^ t4®1^ j STRH 
^^^4 4^55^^ 41^^4150^ •5T5J05J ^515^14055 I 

® 41^f5>mi (IBM) 45^ -5*1*1 (Apple) 4HS?T055 404T *11<4I t^? 

^ : ^^1 (IBM) mK 4*1*1 (Apple) 4f s *l$&IC55 TO5J *n<#J 50*11— 

MP^l-'S DOS 45^ feif%i%4 5^0*1* ij? *#050*1^ 41* 451 TO I f4g -i|*f*l 
4*1105f&'< f^TO^sj ^4f5 50505 ^ felfe1%4 GUI (Graphical User 
, 1le rface) 51 4<1fefe4 C«I04 ^ 35* I 

4HS&JC5 $05*1 51 45JI5I C4mfi5 2®f5 $O5035 4^513 SI0335 5J55® 


9 


1 ^ ^mf5H0&10«1 50B1C51TO -30335 5155® 55 



0 >1 WPivsPf jTInT^T l-qv&aH <3 'Sj^|v3» OOO 

0 C??H C? 5 !? 'Hd f?C? ifas? Hcfal WH i 

Mg • p®! 5 ' flC’lPl® 5$t*l5 ?I ftf*§$ RyPtfas ri*ilu TO1? 'SR*! ftd | Tivff ; 

>. Register Set) . - 

^ ^5Ts*t (Arithmetic & Logic — — — - — -. 

Unit — ALU) r» «»i m > n w> q» 

^TCTt (Control Unit) j*— -» j =$ '■ 7** | jiff ** 1 1 1 N | 

c? f^3 (Tift : SlfTOI? 5 ?'^? TO? C5T>1 ; wTc^ f 

'3RJ Co'S? ^(.°T2fa < *‘ lift® ftt? ■— --, 

<lfrs Cg fa* I TO^ TOTO? i 4 C?ftp£T?SC5Tt 

^Iflftte^PfS? caftrSl?, $?3l<M? C?ftf%l?, TOIS* 3 ! C?%%t?, ^Tt*JT?T e 1 QlfsfSt?, ftc*f? 

<r<5j4<fi(.4? ?'oiiR i 

iflftf®? 5 *(!❖ ^ttjt (Arithmetic Logic Unit-ALU) : '5fflf?TOJlfifa 4113 «lftt?>jM $SRG 
^H'S^lc?? $*iSl , i ),- l?'St 5 11 f?^T5 (Execution) ^?l? e?»tj JJl^CiiW ' s I®IIC?*f?3t 5 TI (Micro 
C)peration) *II*H ?*w I 4fi> < pl*HSi5lwn , 1lftf's < S 3 *((4*^1 •s'ltsi ?t Pi^iks^’i'T 1 4“lfit ?>C? i 
TO3? (Control Unit) : ? s t3}M ?Sfti5 ftf*I^5-4? oafttcS'HI^R 4?° HRI'a*? <(fo* 
sitCl? , *IWJ C5&I? '4H?H-TO? 'S'lluft 1 ?*C? 4?° ■>1lftf'i>4> '3^*1 ft 5 <PI®f ?>?t? ?5T? ^^I?s*R 
3?!? ?st? I ^51^51 <pHSlJlC?? 51? TOTO ftHSPt 3 TO? ft^i?? H^C? 5 '® sjtfR <KH I 

0 TO-* 8 . Hl^CapteJCTO? fa? TO TOH TOH ? t TWOC 8 n fa? 

: HfeSFlSlCTO? $C*1I 4«S?> feflo^iii-H'oil'5 (VLSI- Very Large Scale Integration) 
r ?ft^? fs*l (Chip) i ^PHSUlc^o c^HiM •sitlPi® ^SRO ?t fHfl^'So'p fe4*T4TOir5 sfsfa? 
; n»nc3i (SfH^ss hi^wmsicto? ftsft ?s?t ^? i 

?l$caRSKTO? gfe3Pl ?pHSBl? HI VI^WHICTO? fafo? 5 iHjfej <JI ‘g^’ wt I 
^^Sbrsctoc?? <3 toto < 3*1? faftj ?st? ?sH®eic?? ^s\ toi tojrj 2 #rgj i 
■ 71 ^ 35 isipto %? Hitca? ? 5 HS&rc?? 'S'srsfW toito ?s?i 3? i ftrs 4 ??c?? 
?“1tSf? TO CTOtHM : 

*’ ^^R^TRcasvssitiHas?!; 

*• cronft <3 ^*j5/®n^^e fesi^c?? ^?i cs^i? ?*?i; 

0 csrcsnf% OiR^s C5©T 'S <?mt; 

8 - ^®1?5»R fec?5I® ?5?1; 

’tlf'tfo^s <3 ?ST5f ?I Pi , 9ii'3^ r i<P aTO ^?1; 

^ csrc^Tf^s csjwrn ^ar; 

^*^(5 'S '5||$l>^(6 3I^8C=11? >1IW 5fI»H ^illR 1 

^17 nftc^isrespRj 'Hoj'aic? sron^? 5^%^ etiw 1 

a fi^^ ^R?? ANSI'S 3)1 srf3Ritc?5 csrmw? >ir^ic*n Rnrai ?rat 1 csjwm^ 
CSRStf? 3t5C»1 ^?^i ?s?l I 


1. >H*M V)l(?HU?l*l e^viai Apple •?*I? 5 li rc s fi> C^PHf? ?®f? ?*c? ?CT *3? TO yiHl^pi^tvo 

c?Pt 1 ibm ' sic?? 5 cro$ft»f?^? i^2ifei?nfiOT^'iic ( T?TOl??1?? : TO?tc^ 
g. ^*P 1 ?>H^ I ? 5 !t*fl? e t'5 sj?wt 'Stic® C?f*t ?I?^5 "5? I IBM ?*H5Bl? Sl?si«r.]- 
?!®T <3 toihi t?^ wa 3 JW 1 

IBM a'HSBic?? esc? 


®. 41? <fnSGIC?? F?*R® (PHTO W^J 

O fiRI-^o. ^QWl? « d?l?< 3 ?TT? ft 5 ? 

; fts<33JT5l ^ C??F?'3?J1? ^ «P» ?I?^lft^ ?<p5'a«jW l &<3?HC?? SHJ C.'SIwi U5 1 
ftC 5 Hi 1 'SIC?? 5 (SOT 5 !!? ?1 Slf^l? 'Sic?? ^Sift'S ?vD'a?JI? ’ftHITOC'l? ?1?5IC?? '-jC^ 
c?a 1 4 w5<3yji?w> ??i ^fl?u? 1 TOl?i wl«c 3 ®i? ^ ^ ftf??c? c*l?Bw?n? ?r^ I 

^?t ?I? I ^SWCHCU? 1TI?ICH 'HC? < S ?TO &<3?H? <3 C*t?l?<3«)l? H5S5 ^?1 TO I 

O 4 ( 5 l-$.E. >fl? 1 ? f l 5 l fa? 

tSH? : H?!? ®HI ^ftsprsi 'N^fofe? 5 C? iali>? TO ^RT TO ^St TOl? 5 !? I TO ' 5 H'S1? I 
3BTO ?5? ' 5 ItW '51^ 8<to/(too 'SR?? fft/ftlC? 11?!? TOT ^ ??C?? ?8 TO^B 1 
?s?t 5 ? i < 4 <r<OT OTTO 5 (^-' 31 ? HCS 1 1 ' 5 ? 5 f^ 'TO'SITOt cJjW Ssptoi (4 ??. I 
'SI? 'Slll?<P IC?l HC ? 5 1 djfift TOIHC? '3R 5 f^ *nf5»R ftc? <31? <3 ft® 'Site? ft's® 1 1 
agSJ? 5 'SIC?? ^1C?? 'Sf5C*t 5jf& 9 f?C5? 'site? %fi> ftg? 5 ?! «1B J^ICHl 11C? 5 1 


Central Processing Unit (CPU), Microprocessor 
and Computer Memories & their Classification 


O aW->*. fafl^S fa? TO TO? 'TOTeC?l fa? A 9 TO 

)&g? : 4»H'5)? l c?? C? 'SITO C®6l 1&»?l? 5 ?C' ; f? ??®r ?TO 'SIC? 5 c?3w TOlft' ■ 

Ptfi^ 1 fnfi^ <sH 5 l? i c ?? ?i ‘qt?’ wi 1 < 5 HSt>ic?? ?ro toi? <ifa £< 

TO'St Plf*t5®-TO '3*1? ft'Ofl'i)? 1 

ftf*$$-TO faf?sr® ftes c??i ^c?t : 

>. ? 5 H5'5 l C?? ?? '5?c»l? ft?3H « TO? f??!?? TOSS'S (Timing & Control signals) £ f^ i: ’ 

^ CTPllf? 3 fovoftCH? HCU C®Bl? 3I1TO-TO? H 5 ?! (Transferring d aU ' 

V. CTOlft dC? 5 C®6l 3 ^-»ijj|<p*R <m (Fetching instructions & data) 

8. 3»ujl < M? faOTS TOt (decode) 

j nft^H 5 <3 5 (| 3 *ipl ?5 ^TSf HI Pl^W^l ? 5 HTO TOm (Arithmetic & logical operatic ’ 1 

■s. «sH^^ i c ?? CTCTiftcs Hgif’^s earn ftftR tot 3 

<t. ^?t(B 3 '5n^5*(B '5i?»foi?n? to? tor? ^ii?? toi ^jift 1 



008 •2)E ? F*Rf>T ftftviPT ^Tt*tni*t RwW 'G 

O 213-^3. II&UFISIPWUM <3 SpPRTDStt 'otIWIM'l ’RFT I 

fats'll s’Pref^RW 

*t. #)ft* sr* « 

»t. wlsrSW 

>rc?ita ^spnft m?wiPWCT>M>i^%.w ft*t 'Sict w w to i : 
y 3t 4^-f5»t 

ftJ-alvi ^fcwt-iSlc/Wd <3 
O. 3 Tt*fB? e t SRttM JlftCifrlSlW^Kl I 

; 3R?^5 '3|$#fl§ cspnift *-2PFt VI^WhHPTO •qlFiI'StJ < P'»M Sf^S ^3 I CT^R— ?:^|1 

wfap*R, *t$fro 1%, 'Stjtv&'sws vfeafl footed ft, WCmmi i 

o sfcKfc. ftftft® >w’n^c5Wc»proRf too *tt<ftT ft? 
ts^t : <pFM5jIw<i ct 'swt c®5t 2 jfaRTR 5 ?w? ^l®? 4W oiw «c«i 1 ^ftts&tcj 
tor *ift ftft?®-^ ^■‘•ra 1 

ili3W)>l21CT 5 t3 3531 ft'PtmJ+alft (VLSI-Very Large Scale Integration) foftd 
f5«t (Chip) l Vt$C>2FI <3-513 fiRTlft?. $®f*ti> feiPMTOlft 3#F! vt*!tci 

0^1 'JS'A <PM i)I^Wl»t£|C > 1 , W Zolfl ^tl 571 I 
^ntcainsippra? 3R*fct g 3*3^ g ^st ^ 

' 4 i?wt>raw>tw<i ftfe^ srfaretra tot (<Frs?) fK®ra srorsts 2 rcrot% 3fTO 3tft5 «tn^l 
■sn^caasnTPicRi sF5j'sft e t stironw csnsnwa -toiwj P<aa e t wt to° cstiarsi^ 
^ftt®6ica? wwifa ^Rct ^t?<w c i toi 33 1 

o sRf-^t. ^ftfcSra caraift ai ’aft ft? cawifa at to £trot * ft ft ? k 

®sa : csBi (Data) tow« toj awa ?t ataaw -tHSBrcaa cawil? at 3ft aai ? 
g fet i ^ ta ^fwa toi CTCTifo g5®i aiat ara 4^2toii6tFt ^1 3 ^ 3 ? : at^ 3WCT ^ 
caca il a at ’afta •gaaarea : asH®5ta fte&CJi ara^s wwifik.* fro ^stca TO TO to 1 ^"jj 

y 2|TO at "saj (Main at Primary) CTCTtia l 
TOTO at C*n*t (Auxiliary at Secondary) caWlfi l 
O. aata cacatia (Cache Memory) at 2JCTO1 cronft I 
fts toiwj cataifaa siaaacoa caatcat tou : 





ClCVfft 


^ w<t 

(Main memory. Main Storage ^t Primary Storage) : CQ 
^ «ifsr4'il«! $®RB (ALU) ^Ic4 

I jj r '® alu-^ ^ 5jv5j^ mm ^tr 

: fHCb 5WR GRRlfe Rl^l CRIST ^C^fl : 

^ C313 (Magnetic core) OiWltl 

^ «(|OTf (Thin film) (MWlfe 

^ (Semiconductor) cRCWlfi 

\\ C5W 5 (Magnetic bubble) cRWlft <3 
s ^ <P|<1^ (Charge coupled) tflWlS i 
: ^ (Secondary, Auxiliary ^fT Back-up) CRCRlft : CRCRlficVo 

PFH &5] >Q *n ^ ^t «!RW 5CT®R Rt ^3 

SfCflfBR 1 1RC5 ^CTT^fS CRCRlR^ rn crri wi : 
t$ ^ (Hard Disk) 

*t. ftfe (CD - Compact Disk) 

*1. (CD-R - Copact Disk Readable) 

R. (CD-RW-Copact Disk Rewritable) 

(Digital Video Disk-l^andom Access Memory) 
b.fefefc-siB (DVD-R-DVD- Recordable) 

^5@S (DVD-RW Digital Versatile Disk-Rewritable) 

^ (Pen Drive) 

^ 51?^ (Removal Hard Drive) 

‘^W<3 : 

)JNWW&I ^t*tl6<M|oi (Magneto Optical Disk) 

^ fe 9 ! fe? (zip Disk) 

ITape) 

^ (Magnetic I'ape) 

^ 5Pt (Magnetic Drum) 



m 


' (Floppy Disk) 



CbtW &7V 


arc5 ^ (Cache Memory) : (7PR ft7^t <3 OS§t >MCbC?J C^t 2|C?It^t ; $1W? 
5 tfe5f^ c v^^ C 'S ?wot ^jm>pt 7m ^ ^mt <t>H®?ra ^tft 
I 21^1 lipR ftctfW *3 C®Bl ?[?t ^IPt CTCSttftTS I 












-2fCT 5 ^T?l‘^T ftfftiPT R15T33 ftsSR <3 £TJ% 'ZrtH 


vDO^j «IC*F33‘3 ftf5T43 4t5143 fte»H 'Q £fg f^ 


O ^F'l'Stki wwlR 425R3 4M 'Ml *il3? •siwo c3F(Bj l 

§33 : 4f*3§§l3 C*TOItf%3» Cjftftsm : §3133 3C3R33 (Tffl I 

OTWifis^sjPifcr : <534413 CTi?nf33?#i^fe§sM^<n^n : 

sWH^fylJ C3afl# : 4513 C333lt33 §13313131 4324© £#f&J 5J7H t353i3 : 
i. 4H§T>13 CT5 4313 <13 431C3©5 f3C§C33 44© 453 35,134 C3E3tf3 5£5 45 ^ 
C3C3lf3C® at®! 4C3 4l*"1'SCl3(.4 f3333 4i3 I 
5. 4f*3§T>13 35i 433 ©171 4513 C3C3l1<C4 3?3t44 53J ^ 313 I 

o. 4i?i3i33 3]w 2313 © 3533 © 2t4i3 43RC3wif^43! 35243 «5i3k33 3fe 

8. 4313 CTI?n§'5(CT35«I»n^^^f3 C412 ©El 3l$5 l 

(t. <?(*HSC|3 312112 C3 (.4IHI ■55©'a2)IMI 414 <mw 553 43E3 5f 3<pt>^3)l?ifD 35HF? 

C3l3llii 5C5 4513 C313112C5 ©C3 '3JI3C5 55 I 
35134 21 C#3 C3EJ1© : 35134 C3C3ll33 §^3C313I 4C54>© ftl 5 ©! 51711 ©S2i3 : 

>. 4ftl§5TC2 ©ftg 53J >?tfftTC2 353 SHJ 35134 CTOTTf2«17n 2J2?1 431 53 I 

5. CTC5? 4313 C3Wlf33 RAM/ROM-4 <7131 313 31 51? 343 55& <71313 SR I 
35134 C3C3[f3 4WI>3H 53 I 

0. f^jRliEl C317131 4l* p l§i>l? 22i 3 S 317I'0 35154 C3PTl1?3 5121 C41FI1 333H 52 31 2!'5C53!3 31 1 1 
8. 35134 C3C31133 5123 '4341 4313 C3C3lf33 lpR13 «IW4 C2f*l I 

<t. 35124 C3C3lf22 44I2C53 4E34 C3l*l 425 ©51 3*53 35134 C3C3lf33 §>53 5E5 I 
4TM C3C2I© : 411*1 C3C3lf33 22f*1§l$17Tl l353i3 : 

1. 411*1 c3Wlf5 f3f3?§ 42 34K3 ©41$ ^J3^R 4C3 I 
5 . 2313 OT3ft 3213© 31?!0341713132 23135 2J254 53 I 

4. 4JM (.3131© C<iferSl3 *334 ^g43 C313I© ?§©§ ©(.2 3lX§ I 

8. 4 <212l©321K3,5 i § 3ft3 , *1'J I 

<2-. 231*1 C3t3lf33 31334341 33C3C3 43 I 

O *3113 (RAM)' >335 *33 (ROM)’ ft? 

§32 : 3313 (RAM) : 3J13 (RAM)-42 5P5 3ITR43 413F1 <2121© (Randojj 

Access Memory) I 4© 4PHS5IW3 >°i 3(1(11 *®31 2T312 >5t<3|2 C331C3 4© P R3'.X’ 

b<33H 33 C§51 >335 431 35343 3*31 53 I 2ITC2 33 431 3?31 «ITC4 314 ■ 
?C«1«W}©4 35if4J4, 313 417! 4©3§5l2 33i 4313 31W 31W 42 33 4«H "5C5 313. *% 
4fI3 *3345113 431 2 S 33? 3§3 53 3t I 

33 (ROM) : 33 (ROM)->33 ^’l 5fB5 f45 4Rfff( C3C3lf3 (Read Only rv1enU ' ( 2 7 J 
415 4f=3§5lC33 ?lft *^f4 | 4H5513 34 43C3 31 f3^ K3 C3C3 3C33 T^ M 
3^F4 33 4333# *344 31 >33133^4 31C4 I 3C33 3f44 ^C313 C41C31 35'. 1 j 
3133^1 31 3f3333 431 313 31 1 


^pjgiftESR! SJ3H 44, 4U> 3131 C3C3IT3 435 4I w T«lil3 313W331 351235 433331 I 
wp fe®l53 C3C4 4134 335 431 RAM-4 4C3 431 53 435 4&314I4 55313 43! 

4t3 I ROM-4 C4IC31 431 413C4 333 31 1 333-4 C3 C43?3 54713 531 35PI143- 
•.[»j3153 31 3f33^ 333 313 I 3C3 4 33E33 f4^ 431 313 31 1 

0 aJfl-'Si- 3 (^ 1 ^ l ^ 5 '■ 

^ : 5C34f3 C3# 43413^ 34 33313154 fe44 51^ fe? 331 5a I 43 5133 4341 3151334 

go C4P1? 5 ^ 3# 5J4 3TC3 | I ~ ~ 

f®f pf*t fe5->53 CR3 4fi4 43513*3 ^ 

•^ 45 ^ 53 1 51^ fe? 4FW473 34 f®5 >34f5 RQ s /;;V"- y5(c>, 

gift3!£3 3333 3I4IHI 3113 I fe?f3 ®33 >3 
!R5 31 31^6 «jS 3R4 435 *331 1%C!F3 C3 C51H 

!}It? 515 43C® 3TC3 I fiftS iooo C3C4 35oo 313 

3513$3C3^TC5 3E3 I (4K3 ^13135 333 % 31 | 

*$5 feW3 §32 C5C3 31C4 I Wt 431 C5C®3 C4IWI 4f§ 53 31 1 

0 43-45- 4*311% f§4 (Compact Disk) 3T Pit's ft? 

$53 : 4f§<3, 1%f®<3 ft53I §315 3534CT3 43ls4jh 35244 (Storage device) I 4? 
'flRftc® 4<pf5 RjW 3feaHC?lf34 f3§ 413313 lilsiuM 35C3 5 4C4 ^1334 413 

^Nl 55 l 31 333ff 33C5 43f^41R 35ft 31 C34IW3 3151C3 341 53 I 4fe>Q 3t5JC3 
: ?*3Jl?t f§4 31 ftfe (CD) 3§31M 3^3 1 3P*113lf3 ftfe>3 >3 4H§^1 3 §315 

3H34W3 4R3 43 4K3I3 §5C3153 3375 I 

7iC5$ C4T4T3f4 C34J5 ftp 33333 p C4T©, (7TC55 44© f§C? 3JC45 c#( 5?(j 5^5 
*n31 383 55 | (TTSR 3^Hff43 5© 5lTC43 313133713 3I35H 30 i.-fa VtSW-lftSW 5171? 
S 1 ^1C4?, b5 OT.ft. 31R33 44© f§W 50,000 Jllt43 3^C3»t 431 3®3 1 ftft'S 
^^-43 431 C3C5? ’#5443 3lft#3! (bandwidth)-43 3C3143 C3C5? ftfe'a Pft 
^TO ^4 >5n3<3 ft§ 333 313C5 333 I 4171, ?143W! C34f§5-43 ^1713 3331 ^ <733 
-"31^ §s^ ra cSr t <j C ^ c^Kaj Pft 233134 43&3 5171 §3^5 I 
^.3FT3f§4ft ? 

J*'- ®H34144 43 5133 43413*3^ C©5#3 33n7f3 43333 3I3R3I 31431 f§4E4 

K fftoniM t - jcrzi , 'Crrr-rr^rr 'ncfot (Tt. rju J t ixt-xtA ra.^ ' n-a: « e\ v _ A _ f ^ k y jar t -» t v g : r> 




<#JL- — — 

^17^. ft5, 3i$e 4??. «3ft ft? 

® (git) : Bit *T*rfS Binary Digit-43 3;fiP3 3M I *RSClC33 'sioJ'bSW 

3533 <T%ftc® 353fi>® to i <i33ifi 35*111 <i3iftt tou «*RSoi<.33 3*fi 

^53 sp ftfe I 4 31$3tfi 33if®3 CTtft? ^ O' 435 T l 'O' 435 T C? fifS 3C3 I 

^ (Bite) : fie filC3 43*fe 3$e <tft® \ «sR$ClC33 3$ce3 TO 3< Wl 435 

fcTO* fifi£ TO 33 1 4CSRSJ 31^6 353W13 3TTO TO 3TC3S I 

^ (VVort j) : toi 3 # fife fics 4®ie <t>R®5ra *t*t <ifi® to i 435$ ^Rsuw *& 
^ <n liwifi^ 3$e ws to? <nc3 i ®R$eic33 c®ej ficfift ftei 

(Data Word) 435 fiictf*! (Instruction) fitcfTO *ftC3s 3<5l3>‘T3 'Q^' 
Ajptfuction word) 3C3 l +HB BB *T*t <lk* 3JTO5? fie 35*tJ1C35 3C3 *W M (Word 
Length) | *Ft frrfc 31313*1® V 31 tr-43 ®f*t®35 l 

<>4|jj-v5tr. CTCTlft 'e'smcS’Tft? 

$g?t ; ajC®ft CTPllfi C3CT 4®ft fifil sTOCSpi 313 3131C31 ^ C3C3lfi C33C® W 
99t qt ^[Si C33 TO 313 ^S’f5tW S|C®J35 "ft 31 C3& ; ®IC33 43sfi> fiCTO 333 31C3* 313 
^c^3^3tc3ftsic33TOgi3sfl3i3i3 i 4c® to ^jIwh i 

0«W-'K». C3C3lft3 313*t TO®1 ft? 

§m -. $ R ge i3 c rov i fic® 353JIC35 ®i? 313*1 to®i to i 4c® srsw to to 
^te.ftcro^e, estrone, c*t3i3$e^®jifiTO i 
i 3l3y (Byte) = b - fif® (Bit) 
i fanfegc (KB) = 3*° 3f$e 31 bo^.8 <i$e 
i (SWMffB (MB) = ^° *m 3t io^.8 ftcro^e 
i C»Mftte (GB) = *°° 3l¥B 31 io*8 CTTOie 
o *W-8o. ftftft (DVD) ft? 

: ftftfta tjcf Hft Digital Versatile Disk ^1 Digital Video Disk I filf®-^ 5 ! 

^tsR 5 ^p=f 5f3ft ^Slft3 TOC5 l feftfe 

' iI| -'ira 5%® cqfq C®ei TO*1 TOC® <1113 I PlR>W> TO 9 1K 1 ^ 05©t 5 l?TO c t TO 
3 ftf%i%C5 TO <1TC^ ft?31 ^53 <TC^ C®?1 ^TO<t TO 313 I TO13 feftfe® 
PfiUM ft?3t TO1 CTO3 O&et ^v.TO't TO 313 I 433 TOC3 fill® 3C33 Sg®®3 
,s&1 3(3^ jjBj ftftfe i 43sfe 8.q Rll<l?e CTOs fqqhl^'G 

, ^^ 13^3 TO 313 i 

I 3I3 e 1 353C® 3TO I 4^fe <flt3^1 gfe 3?3^3 

, fin^H 31^C®3 fef®fe? 3C3§ 1 Rsftf® 51^3 4bfir® fill® 33<3 <lfi 

^ feftfet ®N£13®1 ff® ^fii C<TC3C? 1 fef®fe3 ^IJ'3 31313C<13 

TO «up^ 1 


O fifS-OS. *1 ft? ft? 

^ : CTO3S13 33% 31 31®3 TOf®3 ®33 C5lTO TO? 6 ! fil3 ®10® Cet33 3®^ C®5j 
33% 513sftcpn Jffil ft? 31 ftfte 43* ’TO 'TOftoWl 31^ fe? 3IC3 *lfifei 


353^333133 I 

Jffit ft? 313133® v', <tA<f' 431 ®.<T 31C<13 3C3 3TC^ 1 ft?Wt?HC® 3®TO1 <13 ^ 
5TO1C31 33C®fjr^ ^33 3C®1 ®3roM fTOS 31C3S 1 ^ ^3«C”1K.® TO 35 Track 1 filfift 
jjTO 3313 3?TO 3SJIC3?13 3133 TOC® <3C3 I 
O SW-'JXt. CD ROM 431 WORM ft? 

fen : CD ROM : CD ROM 3W1 Compact Disk Read Only Memory l filfe cm 
CS5\, 3fi « TO ^®Ilfi CTO3 <15?!, CTO 435 CTO 313 ft? CTO 313 31 1 31313'r- 4 
ft®CTO3 313<m®l TOTO *WP1 CT<tl3ltce3 C3fit I I \jGSE 

3r%ftsH^3ltCTO31C?ft3TO <J% 3?C3 C3 <#313 A 

C331 3T3SC® <T1C3 ®13 33^f 43fS 800 C33HI^ i 

TO®Prtg filfe 3C3 313*1 TO 313 I 3^313 fic8 3(1^1335 

3ltW3^fta31?^t^33 43TOC3I’?!fit®3C5?l I __^^Sl_ - 

WORM (Write Once Read Memory) : 4fi> 43sfi> fir33C31<lJ TOfiftfl®! l 4 fe?3 

3J33j3^lft ®IC33 SJC31^% fil33 314 4TO!3^ C33ft 

TOC® <HC3 I 4C® (?TSfl3 C33?ft5 <13i1®C® C®ei C33ft 

TO3 333 feCTO ^<lfi®lC<13 5K33 C351I3 3fil3 3R1C3] 

v(^C3, <lfilC3 3t '*M1»IC3 31<HS3 3*C3 ftei fil3C33 TOi 

TO 33 I TOfififift ®ICt '^RI (0) fife fiC3C3 fiC3fi® 


TO I ft? 3K31C33 333 TO 3%3 CTO3 3^13 0 0?3) 431 1 fie C3C? SlfTOfiri a 
33RF TO TO I 4 ftCTO 313*1^® OSCl <lfi3^1C3l31 33 I 

O fiW-'Ob. EPROM 435. EEPROM 43 ftfl? 

: EPROM TO31 Erasable Programmable Read Only Memory 1 
3C33sft ®CTO?H T tI ?3fiftl 9.0*11 : 

35. C21131C33 313IC3 313 TOR# ftc®3 tfil3C3 C®ei 353TO 3^C® 31C33 I 353^ ® 
TJC5 ^fi(33C3S ^(3S 031313 TO 383 1 

3. ?fi(33 ®3# 33 ’3#. C21W13f® ftSl C3S1C31 TO313? ^C5, C3S31 313 31 1 
3. 31313*1® ®lft C33f^t 3fi| 3I331C33 3131C3 ^fil3C3 353ft® (ftei ^ CTO 35 1 
EEPROM ^31 Electrically Erasable Programmable Read Only M' llU 
?^fi(3C33 ®C3^R> ^^CTPII ?3fil®1 3C31 : . fl 

35. 313^13 3 S |ft 02lHrC33 313JC3 ??fil3C3 C® 6 1 35TO3 3*3C® <11C33 I 4C® 3?^ - i ' 
^C33s | jf3S1 13 <13iftc® ^C5 <2R8 CS1ISH3 TO 313 I 

3. C2J1313 TO13 333 l^f%3C35 3C3se C3C? ^TC® TO 31 1 _ 

3. ^fit3C3 C®Bl 353TO 353C® 435 4C® 353ft® C®ei ^C® tfil<lt33 ?TO3 ' 

I 



O 80 S105 5 R5 , R ftfR4R RtRTRR R«j|« 4 


- * 

; #t-C<Jlt^ 2J6») < pfi> 45?ft ®R5I C<PF5 41(3, 510? ®JR (.•'W® 5RI I 4 

55 ) -0510^ •wRR 4*15 lH»?l ?C5 Rt I <5?? 41^5 'il < Mf5? <p1c'-s *ff55J§ ^0*14 
ipgpffi 5^ft 0?1® ^ 1 '®ft 'G 515 Shift *(ft5 ^IR 0551® 'SIMM I 

^gg ^)_C5T® ft'»lt5 < f , l'Sr <pc.h? 

^ . *|«t$ft5 #t-C510§5 RIM ®R2Ff455 <jf fRf55M $$1505055 415105 05t410514 ^ I #t- 
v50§5 RIOR 'Rv'5^ ?5I5 'EM) R1515R® R® 51 55 f*1055 DIN R"05 Ish 5I53J5 

P31 55 l 4 RCPft^45 ^^05 ®rft ftB 40?5 
^1 qg®fij55®105 ftlH«R <RT1 55 i #t-C51C§5 
,£T^3PJ *|ft5T*RT ?515 ^RI 0555 #t-C5T0'!>5 
sSjgt 5 5l$CaBS0RR5 RIO?, 055ft RsftrSSra 
:,'o55TC5 R'3Ff3 5543*055 ®^I5 41055 'r^S!0^ > ^ 

gqj^.£51^ <w 3MI4 ft*l 410? I L ^S^—. 

$).<31C§ 0*1051 455ft #t R*t 05515 ^0®5 51041$ R°J*ft ‘SPSRft uftC«5 *fft5 SlfftRH 
58 1 C?PR1 455ft i|iK55 RIM R°sf*l? 4$t 51*1 04515 R45 050? 4f«ft054 *f4f5 ^IRRft 
5451 *1% ft Rift ®15 Sift 410*15 *l4l^t»i<p R'ftl ftft (JfUI 50R1 : 

>, ^t-c5lt^5 4«1W3 ft*1 21404 C?H <?lft 51*1 0551 50505 'SI ft4I54 <K<I I 
I 5. ^t-C5!^ ?033l*il5 ft*t 45*15 55ft R104 Sife® ^)-C?T5ft ^t-C5|\!s 5T?105 (Keybodrd 
buffer) ROR?**! <P04 45° 4?$ RIM ^t-051® <P)|5=1 ft05 45)-0?1®ft ?F°1'SI>I4 c < p * 1 lil 5 1 
0 . 4*1-04 1<£ ?0djl»ll3 ^0510^5 SRI ft^lR'S $4^(5 *{4 ft05 0?l®ft *10p 45° ^ 0510^5 
*W5I5 >6*15 ftft ?05 ^-0?l®0? ^IR CRR005 5i*ll4l4'0 5505 I 
8 . ^t-C5|£ ?cH}M!4 


O 2Bt-8i. ®l5(plR 0505lft ft? 

§35 : ^Jl^ft? ?I*fl05ftil ftO^ORTC® R5I5? C404lft5 (054R- 51^fe0?) 5FI55T ^ 
fiWR C405lft5 ^1 %R05 515515 5550® *1105 I 4 44$I0? «l5fe)5M MORlft 5M 1 ^ 
R15^151R CRCRlft 4R 5P51 55 '5150*1 C?5R1 51^fe05R 05 *lftRl c l "?R 45R 05CRlfe<i 3 ^ 
^Rl «15p5H CRORlft ftCR05 515515 ^51 505 5T^fto? 05ft R?5R°0 e 15 SRI OR RftRi'i ^ 
5*5 *(1451 5105 I 'rMM *l5fel5W CRORlft '45 i 5*05 ftoRft 5J^f®0?5 05 Rift ^R 55155^ 
C505lf55 iSRJ 55R1 5551 505f^l ^51 0®ft RtR^FO'R 'S?*iJ Rift *f!'051 5105 I 

O «W-85. 5ft 05051ft ft? 

ft35 : 5*ftlftftC55 55055 ff^Sl 'SIR50R5 ^51 210RR5 <3 SI5R C5C5lft5 RRRtf R^rj 
Raft'S iiJ55 ftoRR 55055 C505lfto^ ?)!R C505lft 50*1 I <Wl*l 0505lft5 *W0Sr5 Rft 
*H8«W5T51 «RIR1 C505lft5 ^«1HI5 510555 5R 1 55RR C5C5lft 2I5R C505lft5 jrrj, 
1 ir'iR('ac'o 55|*sj 55505 *1105 l 


Input and Output Devices 


O fiRJ-8'O. ftR<aft <3 5Jlftft^ft ft^lftR 5505* 50R? ftRR5*lR5 ftfl I Aw ®5 ^4R/ 
$35 : ft5lftR 1 '50R1 5T?05 M05 0551051 0®ft 51 'SRI aj|2wil<r*50 c !5 ® 

5sftlftft055 'i|'toi'SC5 -*(05*t 555HR1 I 5sfttftft055 C5R5 RaitO’ft R15IM 405 ftftfi 550 
05ft 4t^ 5551 55 CRR5 531?»lC55 ^5^5 ft®|ftR 51 a^R^R 5®fftl 50R I %5T5 « 51? 
I?M1 R5C505 05ft 515^5 ?R^B fe'ttl^R I 

$5155*1 : %5T^, RlftR, REIR15, '3fR4T5 (OCR), '34R5H5 (OMR), foftftlftsiR, 
5550551. 5l5t5>l'!s ft5l5 ^vojlft I 

'snftfttft ftsiftR : 2RHR5 *f5 CPU alftp5W50R5 5ST$r RM^ 5?C5 « 4C51®1 

55RR5R aRR <PC5 I RRPFR *114515 SRI C5R5 53 51 531ftf 515^5 55 ^1015 ^ 3 
?nftft*ft ft«ltR 51 5 Jl®g*^ RItftt I ftR’jftfS 05ft 5»H®ftl5 CRC5lft R?5^R ^ ' 
2ICRR055 R15J05I ajftRI^R ^05 'a(|5'5^5 ft«feR5 RI5I05 aR*ft 5*05 I 
ftR155*t : Rftftl, ftftl5, ftftSR, *ft!5 t^SJlft I 

O fiW-88. ft)-C51^’ 4 ftIR 05555’ ft? 

$R5 : #1-051^ : 4ft R505C5 SR&5 ftR^ft %5|ftR I C5R05 ^lOftft ft^R RlfSl^l 
0510^1 50551 | ftft*t 51^ft055 ^-0510^5 CRftlRRORl 4^ ^^5 ftft*t 55515 ®H.i ^ 

*TO3C5, 5sft#ft055 ^-05TO^ 05T51055 RRJ05I ft^*f ft^4 5>H®ft5055 S1051 ' 
PlC^ ^ I 


c& <llWM 5C'b<HC v ??I ’5IT 5 ^TW ^<^15 ^j|H C^IC^d 

^*lftft5 5SRI 4|RRv5 ^515 l 5105TCR 4 *ftt5 0R055 RSR? ftlSR'iRR 5505 I 
^-0510^5 3J1SR15 5ftR 055T5ft *(OS 451 055R #tft 51*1 CR51 51 <305 (R51 

^5 ’SI 15515*1 5505 tiJ5S ^IR C55T5ft C^R 5505ft SWC55 ftoftRt’ft ?J1SR15 
if ^STR ^W055 ft^ft^S 551Sjft R"*t^ 5505 I W5ft 5ftft05 0RR1 515 I 

OMR 4 OCR ft? 4055 ^551 4 ^RJjftRt ftjR | 

^•Optical Mark Reader (OMR) ft? 45 515515 ftr$5 I OMR 45 ^ft*tl- 
I (oo&s? fffifdp?] 

Mr (^^ifi5<pj|o°| Rivals) : ^ v\ ^rr^t <ipfu$ i 

R15 0*tftcR5 R10R5 $*1RR 415lto65 05^lf%5 *lf55tf?'51 (5515 505 I 
^ ^ l?n?ra ,5ni?r,? ftSRI R505 l ftc*f5 515^15 4 RRSORI 

5Uq ? ^ /^2^5ft5, 5W55H^R10R5?|ft^i|8tc<5^ I 

*ltftl5 §35*0 ^TIPR, $FR3 SrftR, 4R>J4Rlf5 $5jlft C5C3 4 53 
" 1 OMR 51551055 SRI SIRM 551R0S15 §*f5 15505 ?sf5 505R ftfejj 55 

ftC5 *J5*I 5550® 55 I OMR *J55 551 fto^5 R?055® 55ftl§ft05 
r “ 1 05 5055 1 J 55 ^51 ^5 OR? 505 W115 2)1® 5»R 5ft 45^ 05 5055 ft? 




vS8i. f3fe>33 <3 Sfgf^ *tfg J 

<{iM 3 rh 3i ct 3C3 ©n?n srffepfii® 33 31 1 <33*1 3531 3?«ptt 3 f®fe 2®fi 3?^ I 
<pH$15i'w<i sifirara^*! ?$l*it5 csifi's ^ 1 5ifiRn®3 c i ?SR5 31 sipto 5 Rfifs csnsjt^ I 
3U3gciij <<f 33 3T?c^5 cflw 'S’® *wi3*i 31 sp ?h ®I3 31t® i 

3ft8t : 

i. <?ptwt $33*1© 31 ®ft33> ’iffin 3531a 31 *w’nTsc^i ast33i «nc^ 31 i 

<#333531313 i 

'spgfatrr : 

i. c<Tfe35|135l?E53 TOI 313371 W® 5 TTC5 31 I 

331*13 $<33133® wui 3roa <i®e® ,9 iira 3t i 

0. 3ifi 35J3t©3 siwieH 33 1 

OCR mftosjm 3mt3*a #513) : OCR <7JR3t3i,f3f®33GS3 <W&i« tamil 

OCR c^icri 3*1 *t®i3 333 (?it 3t*l3 *fei ^nft ®®'ei73 a^3® ^ ^ i I 

OCR-4 ©IFt C3I3 5 ? STC®T3> 3t*fo ?<ijjfi4> 3?£3>® <fH®'BlH ©31 3N1 31W i >33 3lfl 
fife C35R 3*1 ”1^1 OCR ®1 TpHE® 431 3>H$BlM ©31 3Ffc® < “TR I fife fa 

( 351 ®, ffai, fiifirara pnfia ?®jifi <i®ra © 3 j ocr 31335 ® 33 1 

1. 3sfe®5K3 ®3J (71313 ©3J 3ig3C3* 43*? 351© 313313 ®3C® 33 31 1 
^TOI 3I5I3 I 

<0. c®TJ| 3 ^8®1 fiblW 3 |rI 8) 3>M I 
8. C®Bl’53®I55l®lfefiR7PT^3t3ra I 
^[f%31 : 

i. (7131 3fi #$131351 3t 38*131 33 ®C3 ^pt «MI<M 5J3H 3*3C® <1tE3 I 
3fi (TlfilPra 5JI©1?Ci>3 $<33133® 33 3 1J1 31C3 5 ®I3PI 35C® <3C3 *3 I 
O. 3fii35lfil3$<33R3® Wffl <3C$ ®13JFt <3?C® <3C3 31 1 


O aJS-83. OMR « OCR 43 <3<$$J firfT 1 

$33 : OMR >331 OCR $5$ fe>1?3 fcW3 3133® 33 3K? 1 OCR 43t OMR >33 <#W 


'5l3fi35im 3# t3®13 (OMR) 


’sHfojH 35J1C3S3 ft®13 (OCR) 


1. OMR >33 < yfci < 1 Optical Ma rk Reader . 
3. OMR 3a3131C31^lfe311TO'3n?Pfii®3sW 
fold 331 33 >33* C'lPfc'W $*IMM>sll < rl^li>4 
*lf33lfi®1 13513 3531 33 I 
O. >3f& C3p](.®i3 31 d>lPl3 313 ^‘KC's 31C3 I 


i. OCR >33 <ff 33 Optical Character Rcadcr^j 


>3fi C33CTI 3< 3^13 333 Pi? 3Tfa 



8. #TO^I#3 ^3«a4’W0MR3I353 3Wi 


33133 fi^ 31 3 ^ ®fe 383 I 'i 

8. fife f*R CTI®, ?W3>©35 %, 31613 " 

?®Jlfi CTOI OCR 3133 ® 33 I ■ 



^KTjr’TS*^ f3fe>a 3 T 5 TI313 e t fit^R >Q '»8'S 

— 7 — ; 

— MICR (3lfe5 -d»)lc«?l3 13®13) W 

0& \ 33 ^ 31 WAMV.*®* >Sl 3 (l?®<f 5 3 !lfil 3 313 IWT PT 31 33 I >3 

^Js CfeT 3 W *fel^t CfilWTO I 3 M 173 35 lfil 3 C«K 3 IWIl<flw ^ 511^5 (Fe 2 0 3 ) 
^ ^« 1 ® 38 l >3 3 < f^ 35 ®M ®f®^ CbW#t 3 ^ICdC -13 3131 ®f®«, 51313 ^333 
^ j,^®^ 5 J 31 C 53 313 C 3 WMlCRC 35 H 3 <^ 3 ^f^^«^fe^ 
3 TC 3 I >3 *WfeC® 33^353 C 5 C 353 CB 3 5 333 PT 31 <3 'I®! 33 I MICR d® fill 3 C 6 
^Lt? 3161133 C 3 f*t C 335 ^ 3 R 3 3 sH$ 5 TC 33 5 JPTO 3 0333 353 C® , 1 TC 3 I 


vllCR" 4 ^ * 

C53S rjfi rffe-nfil®, ®!>&»J® ^Str® (Stamped) 353R 3PJ 3IW ®3 MICR 
’ ^®tc 3 C535 JtM3 < 1®C® ’IKS I 
^ J®^16 3 w tg35d I 


MiCR->«3 ^31 : 

y MJCR , 1lt*rt^ ' 3 Tv ? *tT1 >33^ fi(C*13 ^1?3J1 31®1 fi 5 ^ ^’F^t® '3113 31 \ 


O 5fifl-8&. '31® 3 ! (Mouse) fe? 

: 31$3 3P335IT351 (Cable) 31 ®1E33 >83R3T 3 sH®BTC33 ^ 
-nqp oft 435fi 3W»s»t 1 ®1C33 5lf3 m 33fi ^fe 33P1 3# 
Tf3T®-3(r335 : &1 ?5JT33 '3® W3T3 I 3|5df5 3T51®®1 ®3W 
■»N£BlC33 <#8 <33tfi ^ (Arrow) *iS?lt>v^| 3*C3 I ^3^3 ^lf®i3fil 
31 WH53 c B fiW3 ®*I3 3131 'Sjl^R tls?lt>^l 3*13 ^133*1 381C® 33 
33^ 3^13 #3fl»C35 filjfe (Command) $*13 fi 5 ^ ^ 
•?H®Sl3C3i fifffa 5P33 353C® 33 I ®W$l 3fe3 583TC3I 
W3® f^Rj, jjrtp, ^3 ?®Jlfi fi33 e T33 383® 3F3 3516 3531313 I 



OaftJ-«o.®H313t^? 

®^3 : ®JM 3 C 33 C® ^|W 3 >?I 35 C 6 l 35 fil wPlW 3 3 C® 1 1 S>o®l 5113 313/313 I 3 RH 1 C 33 
3 HJC 3 J ®)RV 3 I 3 C®^! 31 C 3 C 351 P 3 ' 5 @® ^ 3 , PWI ?®Jlfi ^ 33 ®H®BlC 3 fe 3 3 K 331 

^ I 6 IHIC 33 3 I 3 R 3 J 35 fe®&R 3 C 33 I ?f 3 , PT 31 ?®JlfW C 3 C 3 »lt*il GSflSJIOT { 3333^3 3 C 3 I 
rjpj | ^ 3 T 3 IC 3 J <f>H®t>rc 3 C 331 ^3 ?« 9 j 3 ® 3 "dl*HI 3531 313 1 55^,0516 
^ *9 313 , SIR fel 3 31 C 3 C 351 R 1 ffes C 3 st? 3 R C 33 I 313 , 3 S.OT 5 R, ’if^l >3 
3531 313 >8 3 C 53 35T© 331 313 l 
©3fft3 (Joystick) fe? 

_y : ^IRpspppg (3^?! >a3sfi VfQ I C3C33 3fel^TC33 C3 N 3TC3 I 

>4| ^33 ^ ^ | wr ^ 3T3^3 (Cursor) 1 ©3fe^ 3klt3) 3Spfe5 

^33 ?35TSF5 C3 C33R1 ©13^83 338711 313 1 <1»H5u|(. 33 3T5IC3I 1®t®>3 C33 C«I3T3 



088 '^TT'TRH ^ 

O «fcMU. ?*Bl5E*F3 5*T1?P 5E3? fa? 

$'55 : <f>PH$'Gi(.<j<5 3113 c*if3t*F5i3 fe«it3ot3i *9«fK i/o (input/out 

fesit^rowr? Rtwici? ajQmiw 313 i ^rr*mi«r35 < 3*1131 feifeBt 3 l * 

3C3I 3?^ 3^5* 3lfeS? ?*Bl5C5*3 I 

^ $*i5/zrtS5*p (1/0) 5J3?13 3WJ 3?wm 5feut3* I/O H'v-J 
Rt3 1 312575 * i/o 375^5 'sri 45*fi> ?5>i3W3 wh 53 i 
?$i5tipt33 sjon^twr : 

i. ?'5|5(.<I>3 tR^B fe»l?3 <2513* l3f*1?$125 oetBt 5*51 'Q f3f*|?$ (^ 7 ^ 
^IlSB’jB fe's|?i 3 3lilt3l5 5*1© f3535* I 

l3l3?$-45 3f*53 31E3 IR'JB <3 'StlSlJ^pB? 3fet5* Synchronize 51 33311 g, 
?h5|5<.<m <J<l9j'a 55 | 

0. 5fc5 C373* *5Rig<5 OSBlR -*£33 <3 fafa <£3*tWI3 SRJ ? *S| 5W5 -45 sjrjjq 
35 i ?$15OT3 33 C313HMMM 5*lSf 13333 5*C3, 5TD5 CPU 51 *5RJ C*tf 3 W 3 i?| 
5S|CBf5WT*(&31 WBI i 

O «Rt-<hS. 3feB5 fa? 3ABC53 3*l30i>3 $tg3 **3*3 | 

$33 : <pFHSC|mh 31W 1Bfe3 *Fit3 RffSt C5 ot^l RTCR* *5175* RfsrBR 373 I 

PtW*! 'SlyJlS) cult'll *55715^1 rIrUms *|<ii3 -SRpfe 55 i 5fMR<$ '3f55[I5 ijRGm 31515*11 

Rtf 31?3 C351 515 43?. % <2575* IrofB 5*1 515 I 

3^3*5 333 3f3B375* 37B3 $*15 fefe 5*73 fe3 *5173 *513 5*31 5131 551~ 

1. 5feR (Colour) 5f5®5 : *Pif3 35*3 3? *J7B $7& i 

45*3®1 51 K7314R (Monochrome) »iPm« : 3*1731 *Pi !3 3151 51 *5RI 5753 '33'3 H21 

O. (3J C$3 (Grey scale) rRBR : *Pit3 33*3 5° 3I3t-3*l73l7® rpB $ 7 & I 
SJ5%5 $33 fefe 3*73 3l3B37<l* 51313 «IW '515 5*51 515 I 551- 
y 3*11731*5 3f*J f&$5 (Cathod Ray Tube-CRT) 3 I 3 B 3 <3 
R. JFJlB *1ilt3*1 (Flat Panel) 3l3B3 I 

OfiW-«8. VDUfa? 

$35 : VDU-43 fe*5[J313 fe373 ^$RB i vaf&r 5 P ^■pjg « '5U®6'»(B $55 5I5W 
%RC5 515515 5RH 51, VDUI® ^sfB 5fRB5 >6 5Rs|B C51^ «HC55 i C51t$l >r ' ir ^ 
05Bl 51 rBC 5 '5J1$B^ %HC5 CR51 515 I 5$5IW f 5 ^ C3% 55p5$BF.<I Vl^l 
C5*t filoPi'o ’Q 'illSB’jB 515^1 1 

OSRI-<t«. *jBl5f%? 

$35 : *$15 5C^ ^55 55tR5S$l5 I S|$ 5*515 *15rf$ $B C #; 5|5 5C5f | ®B C 5 ©^ J 
6 l$ C5S-45 R151CTJ l 3BTC5 fipB 55 C*R (Pen)-J15 RI51C5I I SBlE! 5#5S 155R \% 

15^ 55R5 C*R (Pen) 515515 5*51 515 I ^*lf$, 3£#‘l#, W«llRh »£I5t5RfBa ' 5 R 5 *T'^ 

3B15 5j?«i«I(. 5 5J55'5 55 I CR^I5 51 ®B C5@C^ i 8 $^5 5<3^1 5*ITO C 551 515 5 ! 1 
SBlGI '5TCR5* B-a?! 5 TOSi CR51 515, 51 5Rffea^R1^ 5)5*15 R55*f!5 3R! '5[*(f55f5 i 


•£fC5 S3 15' 3 T RjfRJIR , 5fT*n5 e t R'aaH 'Q filuFs* '58(2’ 


0 s ** ^pp, 55 ic 55 ^551 «McR 5 5C^5 (Pixel) I 4 "W* t?J5% 

5** : giement-^ ’WftW 5i*l I f*tC^R 5T®5 C$Bl spHl?15 $WP1J 515^$ 515JCT5 
P*4 Uri ’ 3 Jt ^S f 7115 5*f « $ s f f F31 Ts^51C5 tR535 5*5t 515 I t*(CW15 Rlftf^ '5115*15 *1*115 
5 3I15slC55$*l5lR»5 5SC5 I 

Ij|. j®RE?f *1^ ^ WSjf.ci-R 513 l *1*115 5lf$ tfe'S 5^ 

^ frpjp «(15*C5 ^5 *5*5 C5f*l 5C5 I C 55 R -5150 x Roo f*(1^3, 08 o x 8 Vo 
orqffl io58 X HObr $®TltR I 


^ 5iRBC55 *1 *iI 5 f$*5155 f*lli 313, R^S, 'RIRRI^l 5) 1 $rIB 5^5 5*355 3R15 
vi^JUR *#5 *5135.51 5*355 R**jU§ 1 5151 ^ifRS 5IC55 I *lMl*llf 5 t ^1B t5*5i#5 45? 
,,- 4 j 535*5 15*55 <5*15115*11*1 *J5^C<P ?"«few Dot Pitch 513 l 2f5l3*5 RplBw *5$ 

-5 J)l‘H5 e 1'5 o.RO f»ll*lfi|i>r5 C5C5* o.Oi IrRiIrBM *f^3 515 51C5* I 


039-^.1512^1 C5?f5*? 

S* 53 i ; Rl 3 **l C5B 5J31 f*H^135 $^3*51 fSf5* 51515 *SRi <315*1^ f*H5|30131 3**5515 
••13^55 *S15 315J1 I f512P1 < 5 $ 5*5 C5f i t 515 ^CRSl ^llR *5*5 <55115 

0 SRMjo. ?Sfi*bl-*( l 3 131553 513 (USB) f%? 

335 : 4 21^fe5 315R5I 35jPIT*1 (Ml I/O 530131 Slfe CTCTCB 
CS*f!5I?B 3 fe ?5 C®Bt *1151*115 5*5125 *1115 I 1*lf3 455 C5f5>C$l3 $«5 
aiB^flW? !<) I^RlCVRlT! 3R615 l 4 ?$I5C5*C35 5*5 ^51 ^131 C5 
^ ®Bl ©35*1155 3l$ 353 *553 $^1-3131 5*15 31 I 

® 3Ilfe (SCSI) ?$I5C^3 fa? 

*** : «nfe (SCSI) 5 ^ 33 5*fef$Bl5 t3C$3 ?$15T.5*3 (Small Computer System 
"’■>‘rface )-43 35fa« 53 I 5 Ilfe OIRfe (ANSI) 51 'SJlCTfafR 3H»1313 $T 1 ® 1$3 ? 3 f%fB$B 
' American National Standards Institute) ^$5 Rsjsafife fe^RR ?$I5C5*3 i 451B *515 
‘ i? n5l35 C5*55 fec 5 > -^6 c®Bl 51 *51315 vfi> feB *TP3I*frf*t brf5 •'^15* «1l?C35 3I5H3 
31151313 5*5(1315*33 (Parallel communication) 531 55 l ^fllfe (SCSI) 



'• " 1)131313 5*^315533 350*51*5 C5R '31*53-4)313 5>C5 I «\\<\ 
^55W 35C513 C3<351 55 C335 C3lBc5 531 55 ^Ttfe C*flB I 

^^•^5 1 JB*31$B^B 5*1$ fa? 45 515^15 $?I5 5*5*3 I 


'i'V.yi I '■'ll rl 3VIIR |WV|VI'»'*-M 


B^1$BR55 3*fl5 f5555?135 cBPlfe^HM 3*fl5 C35HRT5 SRI fa^PI 55135 



o8>b •SR *?* >8 «rg% ^ 

<f>f\£ <J<^.R ^$31 I 4 ^Pt^R 5 f&ft fU^HH 4>!^ "<W I <pf I> '-' ; • v 

TOlWi sftf&si <3 3OT 'srr^TCTf C5T?t TOH-SfanTR SRJ 8 TFJT3J TO" 
430i> I 4 WJHJ 3QR C5$] ^HiH-^JVtICH^ 'SRI ftfej 

^$5/ villSU 4 ^ <P\4 <M1 3C3 TO i C<MWl TO$ CTO3 ^ ^ 

<pfHStlW ^ oiMlc*il 3C3 TO® ft 33^ ^6 m% 03?W ftc® 3C3 I GW ^ ^ 

C*IWI <p!C^ ®lffllCH!3 ’BRJ ^H^viPT«ij ^6 ^CSJI'SrH c<MC-n *>]q£ ®T1^|^|| 

wq ^ to*i sktor i 

o 5W-^. 8 ft? 

i$^S3 : *jt$64*lt>|l? Pft$C3 Flat Panel -^R WR £®R 3 5 31 l>Tt> C*Hc<^ ^TT TO 

toes? *m cwi 3ft 3t ot« 4 *rarc tojw #m@sie 3 3t3*t tori to i 
TOTC^ CTOfl Spp 3t ^£3* ^®t feft&I^TO C<ltv£$ C3C*f ^f*TC3 3%(j 

'SFt TO 3t3 43° <*>H$5lt3 TO "?H!^ ^<J3 TO 3T3 i 4fc ftrttl Sife, 5PPf&v. 3flP« 
4f3W*R, aflfts TO“®M ^ R3J5? 43^ *t*fWlM ^MW TO TO I 
HWR-43 Hand Writing Recognition. 4 3a|f& RPTO*!^ ^loss C*r*ff < =#^ 

TO3 ^IJ 3J33i® ^3 i f3fe*J 3I*[C33 TO®3 C*T*fl ftferj 3TO 43° 3J£53 Sfl 

4C<*£ **!!£<£ I 4 < p£?(H 3 $JW>3 (?TTO *1104 ®f*l3>s?cH3 3(C®3 <?T3I3 TO$ 3J| 

431^ t 3)C®3 TjHR'Q ft*f qua RT I ^51^ TO^T CHICHI TO5? OT^If ^5 
^RTO ^TO^TOI^I (?RI ^ I 

O 3$-<b8. (CPU) ^ , 5TTO *tt<ftj ft^Jp I lv8mfiftl&Tl I 

$3* : ^sHBCiwifl (R ^s*t C$5] to ^ ^ i ^Hs?ta( 

TO? TO3 ^tft ft#%T I 

'3^C3B2JC>PR ^PTI ^RR 5 ft^vfPfsn^ (VLSI-Very Large Scale Integration) ftf^ 1 ^ 
(Chip) l Wl^GiW 

TOt ^1 1 

^ritcw«tPPR?Ri 8 to? 8 to? 

ft%g 5I&TO (TO) fk^R ^T5TO TOT^t?! ^ 

TjfeFWrw^ sjfaRirc^ cawcsra ^trjctj f^na^ ^ ^ ^ c 315 ^ 

<sH®Dic<m oiwif? ^?c*t ^<^*1 ^<n ^ i 

o ■sRj-M. '5rf^>?, f*t$R i [wmfifriiprj 

^S? : T^fPcra : »iPi5um ^?*1 ^snc<W5 #1? (Cathode Ray 1 

CRT) I55c<j<i c*I^ fic*p ssw^H *fR W ^c°i < ii5^ ^f f^t R*jl^ 

•’I'lR ‘flfw ^1 1 • p PtBI f'SVSCiRJ < 3C& ^’PRUC’ra ^ffR 5 I R 5 ! v ' 

^«t<j *if^s wRrm OT3 '5iK»n R4s ^ i wwra *1?^ s ' 



^Tl'mH f^saH >« 08S 

^ 0 

i *4W 3ts3 ^t ^ ?ics^ 5ps • , ma i ^(h’g«' 9 ’f'ira sk?si^ 

^^gra TJtC^' ^ ^ ^151514 (Dot Matrix Pattern) ‘fTC’W C'»l«il<i ^5 

jC«i«R?i ^ ^ * 0fe ^ 5,fe ® 55 1 ^ ® t<3ra ^ ^ ^ 

S^der Generator) i 

ij^iLtff tPH^ : ^HStJiMii >iwfB ^6^6 fe«r^>t i fei^i? Rfe^ i R i ® ^ 

* n ^^#pn#'3 Rfes i c®t®R fifSica ®=tj <a m #ta ^ 

^^^r^rata 5tcsRj ■sp c n?M f^rora m ^ ^3 i ^r c»to #h stc^s 
. i ipang 5R ct? oJwww ^hwR^» i ^Ww* ^'’ta 

_ pp oBT^ &e tsiw *m f*tea ^illo i ca aw m \ >rr5tca5 (wsB.fi^na 

jr«?a 1 

T^-i^fs : %ai^ ♦HSBii« ^ i %aic^a sjfefr Key 

jRsfS ^f%a> ^6, >aa area wwhia (Encoder) ^ arca i %aR^ c^icat 

^ staca areata <?& arfa ascii ^snfa caatRt c^ic®a ^a^a* a?ca^ 
(oai t)®^ig^ca i aw ^asfil cal^SRa a?R can® ^rai ^ca ara i ^laaasicaaa 
oSpSibi ?w ara <aat^a^ cafe^ua <?rat ^ ata i^satcsnaia caacaift^’W ca? 
^c4j care wBrSlca ^ ara i 

o «fjj->i»!». aHSH t ca atara*n5 fa fa caf? area? can cafif-ia fsi^ta atcaffl caai 

W fa&5ltftPHPt) 

: cat?* : aH5~g i ca a fafa^S ««n atatacaic^ area afaSa, fst^ra, ai$a, 
Ucar^ ca carcai caRtaaiaa feotta a?caia siaicaa 'sai RRai at ?aijlaa 

’Rwta aia^i acac5 1 

^ttS^frs^sjaia : (i) fafirata ertfl? « (*) attatata cafi? i 
'icf aHSStcaa Bi^ra anatata catti^i ataica a^caia stata aat 5C®t i fa? a^atca 
^taa^ «na aaa cafacarataa R>«i'5a^ ^®>nafa (USB-Universai Serial Bus) ataa 
^i*t cattifsj atajea ascaia siata aat ?a i 

0 ift-M. area ft? arecaa at® ft ft? cars « arecaa aftaj ^?pt aaa i 

/v9 °ev/^ePf/ 

: area ^cat 'srcara arajeat a^® <^f5 >aaf5 as i ^ caac® ®caaBt ^ a^*t at 

^ ^reetta ^a^6 caat ?a i itf& 4af5 ®a6ra aw aias® fe^tta i 
' ^^at^aHSSracaf^^-swaaaiara i 

ara^ra ata aHS'S i ca a a^a at^a d^t-atat aatcai ara i 
atatcai aft>r<ra ’t'fra faf®s aaB'aarra ata^ra aca caat, sfa ®tat, ■ata £®fa 
■i I'^*f 1 %ia«ta 5 «(tc^i a^fitatcaa at® aat ara i 


I 



v38b r >Q £Hjf^ ^ 

^T 'Q ^ C?p£ v£j^ ?£?J ofpfal : 

- ?|S>1 ^5 ftc?j f??f5F5 vU4>fD ^IC^PCy fester I oEjfi; C<ICv^ fith‘1 3?M ^5|^ 

*H®Bt? fWt TO? TO* I Wlfic* ft C?ltf C?^5 TOH*S| ^ , 

^ ??£t>£? 'SrHfel l^l$>i i c?|v£c* (Console) ?C°1 i 

- ?!$? ^ v£R® S*$* ife i TOFTOL ^ C?ftf TO 1 * 4*fi> 

I 

- ^|®5f 4? -JlRpU ^v5t ?*H$5 t? *l(?bl*H1 ^ ^ l feg ^5t *4* ^5 ft .$| 

TO"!* *I$T <T>?| W ?? I 

- ^ ?! RnflJ ?fiiH TO* I C??? ?$5 ?!&? VQ C®iw ?[£"< I f*^ f) 
C?lc£ ?*f ^ Wn 3 TO"!* 1 ^^?! ?feTO?t? ?*t (Modifier key) TO* l 

- wl^ ^T?TT <l 4 ~ > lSl>l? 9 tISl>l 0 'H *?ft SHj ? 1 $*T! ?! ^®wfe T>!?*PT* TOH* 

*? I TOflTO?, 4? ?TITO?J *H$frrC? 5RH *?F5 Cv^H 

SOT 5 R ^ *(T I 

*“ ^ C?ffl£? ^l^fWJ TO?* ? s T' 5 r ?**t*f *?! TO I f*^ a|l$c* 1 d TOCT TO?* <p|gj j 
^P^TOI TO •?! l 

- C?Ica£? ^if^JWj t>t ^3 TOt TO l fa^Jf ?I$? 4 F? ^fRTOf T>Tt 3 TO! ?? i 

0 , 2fS-'bb r . f^rf^S (CPU) (Software) ?TO^ f^ C?T*f?? [%&&[ Rfil^l 


(CPU) : *H$5TC?? (71 TO"t (35&| 3fo?l*?W? *W TO? TO* C?$M 
SlWpl® ^SPlb ?! RR^S <^C *1 I f?f*t ^5 <pfHS£jWfl ?fe* ?! Q 5 ?TOi^l I 


^^TOT!? : WTTt ?t *tf ^rtP^TO §ETO*!J *H®Snr?? TO!? TO!? tftTOffl 

*flTO?! f^*ITO!^ 025TO ?w i OEflTO ?! CBMI? ?! *f 5 35 T?tC?? ?J^J?m <3 


TOI ^fS? ?tTO? TO& 3 ?Tt?C* ??^? <^c<J ^IC 4 ^^PBroil? ?C «1 I 



O Sfltf-'bk. Laser Printing SfgR? ?^TOT f% ^CTO? 1&8W 

: Laser Printing (c°1«?l^ : c«i^ ?«TC5 C?!TO <5?? ^ 

??C?? 6jf%\ C*NIch (7TB?!? ?f*J? TOITO ^l^TC'S? C®T^TT . 

CTOT! ?? I C°tS?14 Slf^v ^!?IM? 4!^ c°1'StI^ / 

Sl^l? ?T?^o ?? i (TPSH? fej^IW ^4fD c c i's?l5i %? (beam) * „./ 

?J?^ ^ ?t <£Rsf5 ^ff??R 5CT? ^?? CRT-TO ?£$! 4\%\< 

WT? ^CTO ? 5 C? I m$ TOsfS ' 5 !!C 5 n? s ?vC?^t S !^ 5 i (* 

(Photosensitive plastic) TO! ^Ky\ 9 \^f TO ^ 

(surface) ^'TfTO ?!^ 3TO TO! ^? i (7TTO %?f5 ^fl??R 5KTO §3? ^ L " ' 

TO I Praiil fl?t fsrf^S ” 1 ?^? W?PP ^j(^) 4 > 51 ^ ‘fRH TO l 1 W 
’K e m BT# 5 ^ dnra ^IltSfelTO ^TRS^T TO I 5 TCT (Ml ^ 1 1 &*** 

^Hwf 5 \s ^5 1 ^«ic<iX CW 5 RI sj^c* ^jc c i'!i ’ng i 


■g|Ctp->i 5 ]^T ffiStePT •JTWnH ^S 5 H 'Q gfg% <S 8<9 


HE. I 'S Wfe'G^bM 

|B|^ j BIOS and Computer Architecture 

o ft*- w- ^tctpt t%? ^raim c^r to^ri ^rji ^b? 

$gz ; 3HCTP? (BIOS) *N^I ^4 WK Basic Input/Output System ^1 C^Rs 
i ?sH®5ra vfe3>«ewM<i ^ ? i m r<K4 i fr£ ^r <f^^> 
fp«( ^?n *ii(.<ii-H fe*t, tit?i "sic^jt ^iwm csnsnsj <3rs <p<ii snc<p 1 $$(.^> 1*1 I%Rrs 

SRI snsrfMS 3RS51 vtfESPl CSftsnDR ttc* 1J TOS I TOm 

^jwfSt»rC?R * 1 ^ ^<56/311^^(5 ^5PiuJ<i *13Il?*t OT5R- ^)c,«q|^ ( ^n® 5 !, i|PlU<l, 

?^5jiR S^ 5 <n ^1 jjrmwi^ 'Q fiiCTMt^ sihri iiR» w 

(M I 

RTOTPr < 1 J< 1 <IM <5 TO** : TOR ?RTOR ^ ?sp»(®BR « 4 * 0 s$ W 

sji^wi? ?®t^ 5 1^5 vsnr^ f^Ri ^ 5 t ^iri 5 to (mu 1 %^ ^ <(5 (rrr 

■SOTRW (TOlf^ CTOS foil*) fro 3flR ?R1 1 TOK7R ^ -^pn <3tTOfiH 

^ « ^HSSicsw ^^/5nS5<56 ^rat?c»R ^ic*jj <ri^ ^or ^ri i 
^ # i nS5ra TOR ROM fe’R TOI <5RT?R TO >5?? TO I CTil (2IWTOS 

'■•'I^OTJR (firmware) ?*H <5 I 

0 ¥ s ^ 5R RR 1^? RR £RSR <3 fts f%? fipPR R1PR ’T d 1c¥ 

1;r ®tfira *nwRR ^rr i 

5 ^. i n^wi.i<i»R®5nR<i ^r f^s crorm? ricshfr i 

rr : rPmSDr (r5 ri fefwSR (o Rt i) %ro c®5icr sktr « 

I ^ f^SciRT ^H55lW<1 SfoITOR RlftsiS 5?^ TO I RR <531 viPR ^R5«®5 
^*0 fe felSrliM R»t^s o Rt i RSRCvs TO I RK7R RTTOlt ^ H5t >1C<R 
TOs TOIRRCSt CT1TOTR TO I RR 3 r<J 5 CTO CTOlfe®, 

fe«1^CR fR? <5HraR TO i 

5 * ; mS5R : <URsfg RsH®5l^R R5RS ^ RRRR RR TOS I RRI- 
■^' <R (System bus) <3 
^ '^RPP'Pt RR (Expansion bus) 

k' 1 ts !l|BR ,f <SyStem Bus) : WCRI RSpRS^rCRR CRCRTfR > 5 Rt 

^ 1 ^l^l'MR RR R*1C5 5JR« ft^Sf RRCR^ CRlRTOT RR I 
r ^ ^ TO RR fTO I RR1- 


vStfo ReeM « 


• p tfG 


«fl*B 


^cHjf*1 ^PT 


C_I _2 


osfrt ^ 


^JU25^ 




i 

J_ 

1 

I - 

«w 

ROM 

RAM 

X+wow 

mn 

I/O Port 

i i 

Wmcw 
3nf¥5 
I/O Port 
— r~Kr 

¥cww-»i 
^5 
I/O Port 

— 1 — I 


r^gi niPfcn rs^n 


/fey ; ^FHSuft^ Rffy IPf 

y ^pj (Address Bus) : ^R2pf -^Wc^JJ CPU '2WH C^ICT 

>iKSJT 3RWM TO ^fs, ?rwa <7J 'SPf?n?RI C®5l W ('!?W> ^1 ^JTW? CT ^3tc^ csfij 
*PSS5 ^1 ftatpo TO TO RE* wMlwM TO I 
TO)tR TO (Control Bus) : TOjtR TO ^ TO RTTORSKTOS CTO R^ ^ 

ftofr ^rfft R?j*f 8 ^?*iwto 5 cam to «ro i toJir tor RRjcm cpu ctj 

^CihC^ RTON $,CTO CR^tTCR CRERlf? <> P51 (Memory Read), CRERlfTO (*\ 
(Memory write), ^ Rt RlfcRI I 

\ 3 . CS$TTO (Data Bus) : C©Bt R1CRR TOi TO*fiftS TOJ C5$t Rt TO «)' 
Sjtflq TOT I CRRR- ^JT 5 ! f® 9 ! CRC^ 21CRRER 05St R«) RT'SRl Rt 2KRRR CTO RIR 
(55Bt Rt TOT fro RM« l CR 4T5jCR Read ftttfl ’HiltRI TOt% C®Bl RttRR RtRIER 
^gst CTO C®Bt ^|CT i TO1R CR iiKSjCR write fttfl OTTOt W C®St R1ERR 
CSBt CRt >iK5CR RtR I 

tflRtTOTO RTR (Expansion Bus) : ftfaS® 'URC’TOTO •'tlC-Hd Rl*k«U 
^<jB^4||$'B<3p 'Q TOTR CTfiwsM feofeRR RIW CRTRtCRtR <WR I Pit 1 * 4 ! 

<n$cRR Ra*rrfTOCRt rtrtrr's cro rtc£r cto* ^n-mt^n rto i 4 ^itfron 

iURTTOTO atB RRTCRt RTO I 'HRl'TOTO ST^ERt tflRfTOTO RTERR RTRT P- 
CRQETOIR feof^RSETO RfcR R^ TO l 

\5 fpre RRERR tlJRf’lFP'R TO «ilfiys 4.C9& I TOJRERI CR *lTO ^' i 1H*R TO 
RCTO CWH TOt - 

| '5ff^4R<H (ISA-lndustry Standards Architecture) 

I c«iW*i RIR (Local bus) 

- cm (VESA) 

-fafR5f$(PCl) 

| ^SftoP il R fRfRTO TO RT $®TOfR (USB) 

I RTO1RTOJ1R RT IEEE 1394 
I ogfePt (AGP) 


aJCV^^PT ftPl'iPT ^Tt^fRM I^SH « «raf^ 'OQS 

® : 4‘HS'GlW'5 W® C414IIWI «t>H®Bl : il ft ft ^“t 

^5 il ®K , *1’W?n ^15} | ^fHSutnc* <t>|t'Srg 

jpi»i wn ^4'®r-j ftfft «>m^w i8t*R ^ ^ na^M?i 

^pjw^s 5RPJP1 SJ^fR W ^5 I <i»p*lSl5lw<i 4(«i|iej^)« ^13®c e 1l4 ^IWI 

i : 


^ 5s?-«j 5 ^5PlU (Input Unit) 

^ (Arithmetic Logic Unit) ^ 

0 ^5 (Control Unit) ^ 

g # CVt^nf? (Memory Unit) ^f ^s*f 
$ (Chjtput Unit) ^t ^il^W Wf 

vtfkrQ 'Q c^csnf? ?$R5 c<p ^Prai sjc^t^v ^$ftb 

•41 ftPf5S (Central processing Unit or CPU) ^ I 
fa® ^nitstR Bcuh 'snwi ^HSEic^w ^c«ii : 


? 4«r»ic 


'- Z - X -^yS \ (Input l ull) 




*rf«r^ ^v5fs?U 
(Arithmetic l.<igic Unit) 



♦ 

• 

1 

• 

• 

• 

1 


*£$!*! tSfet 
(Contwl Unit) 

... 


« 

« 

4 

1 

I 

J 


oraftlSfilS 

(Momof)- Unit) 

_J 


trc^t tS&Q 

(C cnixitl l*n»c<H»ing Unit <k CPU) 


(Output Unit) 




> 


► CS^l ^1 


* or£i*1 

fifef : <pf~i&isfc<w Jfsfffa 

J - (Input Unit) : '^SPcB'd -t>H®5ra ’PRTT >Wl»ffW3 

ft3i»t <3 X5f©T 3RR 5Hi >D ?®Pci> 4>H3'GlM'I riacM^ 

<3 ftp^t #“^ra £JW»t TO i ^^6 T08PH 35RT- 

^jrt?, ^ ftsra, ^irorai, hi^whww i 

^y*l ^5ft5 ^t Prf^S (Central Processing Unit or CPU) : <p|*HSolw<( 

9^^ ^fsfe (?i3m ^5 ^1 PlPi^ i TO 5 ^HSUlWiI Brain ^1 

’Ri b i sn*(fo5 I?® 5 ! ■awPit ^ PiPit® ftcro vi^otsipm 






ftSaM <3 -Sfjft 


<j<$i3 33 i ftfa$$ 31 ^caFWc^ro <pMS1?i«3 3r€! 3 ftWaisR 5 !, ftro fei<t 

ftw 3TO 3*C3 i c'^Sm £K3ft\ $SftB 31 ftftpS ^ ft# ^*t : 3*. ^5^1^330-,*% 
°lfe35 $$ftl> (Arithmetic Logic Unit-ALU) 31 ’1lfift<> *1% Wl; ^t5jH 
(Control Unit) 3t ft33®t ^R*l 43^ *1. wWlli 5$ft5 (Memory Unit) 31 ’Sjft ^v*l i 
'aUlC33t#<P $5ft5 (Arithmetic Logic Unit-ALU) : 

*lfe<£ $5ftl> ^TsCWI ALU H1C3 ^iRfbvs I 4 'Sis 1 # ^T$ 3^ 

*tlftft^ (C333- C31*t, f3C31*l, ttf, ^N) <3 >H>lj|3 33RR 3*£3 I 

4p 'SR# 313^3 f$jHM PftM O v5T&t f3033®t 3>W *RTT*M 2RR <K3 l 
1 3. $5ft5 (Control Unit) 3t ft^JI®! : <^331*1 3 s P 9 l®fR33 SRn^j 

^Sfi&SWIC^ 3333C51 #<P ftOt*l 2pfR 3^3 3TO3 3WJ 33333133 3^ I 
\5TSl C31313 31C3, 333 31C3, ft 3*1S? 3*3133 <Mw ^Wf^R 3E3J 33t|33I33 <3 331? 

<KHjM $5ftU 43 33^ i 3C3H <J>WS5lW3 3RJHJ 33fQM!C$ , 'Q f333®t 3(3 I 
*t. C3OTft $5ft5 (Memory Unit) 3T : 2j£3ft 43 ^f3J vblUlc3 21313 CTOlfij 

55ftt5 ^rcm 331 33 1 csfwra ft^o*3 333 ^i3ft3 33013 srj w*hc<t* .3 4 
C3C3ff3W> WW 3R1 33 I 4 C30lrf3C3 5jl^3lft wWlfi 31 RAM 33t 33 I 



2J03 57 T3 V 3 ' 3 Tl3T3 c t ft'aan ^ <2pjf^ OChS 

33S? 33® 3ftl®^R3 ftfli*t 2R13 3(3 ^fftsift® 331 I SJ1313 RAM <3 ROM 
^*©3^13 ^31§1 3 (S|M $5ft5 ft05f ^ipDlft-a 33 | <PC3M ^$ft5 ROM <3 
rAM 4 ^Sl3*R ^53K3 31^ 33US 4f*H$5lt33 33 5tf0i*| C33 I 

QgfH W 1 31 '3^51^1 $$fttf>3 3f<l3ftl : 333}M OPR 31 $t 3^C3 3TC3, 

ftC3 ^IC«llHI 331 W! : 

^ 3(SFT 5J3H C3C3lf3 C3(3 43 s f&3 33 ^3f5 $31jt3*R 43° ^^5t3*R 

9fj5T0R ’SRI 5fC31^r%3 CSQ] 3 ^3133®! 3C3 I 

^ 35®^ Arithmetic Logic Unit-C3 ? J K5l3 < R ^53K3 C3P1, ftoiN ^SJlft 

^5||??1 2jf3RJl >r^tlW*i 3R13 'AilCh*! 3R 3*C3 I 

3 s^lc=f Arithmetic Logic Unit 43 3 fc lHI3 «^|3t3 C3Wrf3C^> 31^13 l 
35 ^ t**fi <B C30R51H CVWlf33 02JH13 5J3H C3C3lf305 ftoi ^TC3 , 

^c5Pf 5|3R C30Tlf3C^ 3131 33313 'STI®5^i® 31^13 I 

o 43- s 8 . ^ i ft3CTfl » 3 m$ ^3 3t 3iPrt^3 fft? 

^53 : ^5Ulf33C3f&3 ^5JJ1^ qft?3 303 3 5 ftlSt>lW3 3 s Il 5 T^Ol53 33i3 I 4&1 ^R 


3.. 4lS^^p (Output Unit) 31 : ^n§Tj<J> 3$Pt» 3H5S1C33 3pfe<i I *#tft3 43^ 43?^ 33^ (Decision making function) 3^3 3K3 5 I ^TI^Prs 


313IC3 ftRI €j^lw3 313JOJ C3 C^IWl -Sl&RRROR 3R3133»lf33 

5RR 3^13 | 4^31 ^$Pt5 'ajlS'G^fB 31 33 3T35J3 3RH 33 I 4 3303 

31 31 3011“ 3ft63, f£j%13, 3&R, ftl3!3 ^SJlft | 

O 'Sffl-SO. 3C3}W ^$Pt> 31 ft33Fl ^3^1 3305 ft ’53T13? 3(5l3 ^$P(53 31^ 3*Pl 33R i 
5^3 : ^c5jM $SW> : <^(31*1 ^P w tSl>lc33 ,§lft3 5 ft 3^ 3C3 i 4l& 4? 

^T5J^3 C31R5 v£Bt 33^2P3R5 ft^cf vq \ C3^ 3(^33 1 #3(R5 feq 

43° ^pls^S 3^3 053ft 3*£3}PJ ^Sftb ft^aj 0 ! 43° 3TC3 | 3S($R 

^SftU ^iSo^p, -21033 ^331 C^l ^T°3 , *f» c t <^C3 31 ft? ft^ai®! 4C3 l 



fixti : <t>C$M $Sfc5 


53C33t33 331^ ’ift 3ftlHR 'SHI 43 s 31 43 5 lf33 5 3lftft>3> 5|^»t 313^3 3R1 33 I 
^ilf^lffft 5^3$ ^SfttB3 3#3%35 3R1 313 I 331 : 

^iftpR 5 3TO (Arithmetic operations), 

3. 35W (Logical operatios) 43s 

O. 0551 333PR (Data manipulation) I 

3W : C3N, f3C3N, trt, W 3CT 3lftft3S 35 ^ $3133*1 I 3v5, C3p 33H 
^31 ft031C33 3313513 '^WJR ^tlftft^ 3TOf3 I 

3TO : 3^t05 313^5 AND, OR, NOT, NOR ^®Tlft fts31 4Ch3 33^3 

•'^5 35^fsQ ^tlftf53S ^1<*1 ft03 3R1 313 I 

"^1 3^P1^R : d<MCH| C3ftr%13 ^3^1343®! 4 33W3 3^105R 43sft> 5*1133®! I 4 330BR *K°1 
i^j 9f[3^3 | ^H1^3 (Shift) 3131 C3ft$K3 3ftF5 3f53lf3 3^1 jlC^ ^1W 31 3TC3 
^P^^R331M33 l 

0 3^3 JH t$ftt53 2RH 33#!^ ft? 

^3 : '5\gftd;3 3TO3 5 3R1 313 I 3^1 : 

' ^WR OT3lft C$U$ 43sft3 ^ 43sft $3$RS*R (<B C3^ <> fPrC33 5RJ 

^3lSftft ($5131^^11^3®) ^R3®1 I 

•^I.U-CTS ill -3iyTtd CTW, R«IM ^JlR wIC'il ■SlQl^ll ^TI? 'illtm I 

^LU-ilRl -tffl WW St»JR C5IWlf?C$ <11^ I 
^1® *3 CTPlfef GSJBJR 2WR (RWlf^S -5IRT I 
^ oronRw 5tslt WB WP®T -3n$&<3C5 ’flkRl I 
•?o 






g jw>ra **T l^rsiR *3 

^ftc?rf5l PlC*£t*rfl SW*06*T ^t CjftfaSN ^MltHl <*>*M I 
® :**nt#*1 5 rcsc5ra ejf^fsm ; 

^fs j*HpR**naflfcftrt* 

* s &?&&'*&&<. *ra ^mifii^ fftwra fate ^ ^ i 
C^TCTl ft#5 3«lt«H S3 ^1 1 

a( ftCT 9 ! I'l^ ^ll^fEt. Rh^ 1 ! 

j (gdsjtpra '5^5 <k?i £jQh)I < H'I ^?n 33 i 
^ ^5jwft sseywM ^i*fjw ^ *rcs i 

,, ^ sjplfti <3t*rrajf$?, f 3 ^ 

j 1 

^ J5|f*f§\§ ^IpTt ^PPI *flW *TI I 

v; inf»6 cstwrfa?. ^■ t> fraif&?. Pi c%3 

i. lo ^nc?tf&° va^nf^R 5 csnsirsj -^msi i 

*. <4CfR2l 3P1 fe#~ i. Ready, ii. Running iii. Blocked. 

a. ^ 

i. sjpif’R ^vtiw* ftfejj cafflw 3i33i3®ii)3 3wi i ®r*t OT?n 33 i 


i£FPTC«| 3>TSt 3*30$ <1113 


?. 'sraprm cSrera '3p , m3flKt 3 rc%3 

y 5RRR5 CTO!lf33 fiMH PlWlfa fow <H3J3 3*3! 33 I 

SJ3H C Ufllfo 35F51 'jsfa^'t <3 33I3S13 ^SRJ 3H$)® 33 I 
3 Wltttf&t. Pu$*< 

<S3fix> ffijjUl 4(H$lJlt?RI *tl3IC3l «pI"15vI(. 33 f3^>3 313TC3 

? > s f i,, l®©Tc^ra ^r«iT*=fCT^ ^sf^i i 

9 ^*itc3ft>t Pit^M 

0 sftt- %. ^wnsflfc. f^rsora fa 3M? 

: ^spinsifB? fS^T^sj ^ 33133 cEnsjm fa3 *tfa® i 3^3- 

35. faiaS 31 63W3 (Control Program) 

<1. 3)fa3 r^JBJW (Service Program) 

!i e 5RinR}r«ii’5tRraftf^ gshhtsi fas *ifo® i cw- 
*■ falSiS 3| <K5|ci csnsjpl <lfas o 33133 <pf6^ C3F1T3 fa3" 

' Vth'oi^siKi 62ftsJT5( (Supervisor Program) 

^3 ^(StH 5W (Job-control Program) 

$• ^^/'snSB^B ^73jfct GSjmm (I/O control Program) 




'©(fr'Js aW->m v g ftfti£jg ’TKBf't ftww 'Q a^f^ 

a. giftg cam afts ^g o *rtprj csnsjrs? ftg- 

i. s|Qwj|«M c t cam (Processors Program) 

$.. ?3fl>l*i(!> cami (Utility Program) 

'0. ^TTC'Tlt? C2JCPJ (System Support Program) 

'aattgfiH ftc%cgg spag^jm ft^g mg gi^icgj cimt cag- 

saararfBt Pit$cgg g^a&g 



fig^gigscgmcam 
-> | yn^»i^i?i aw 
-> gsret ffigaa gi m gscgtg gnaw 
->| gsjgrg cam 


giftg cam ; 

-» | fg^ grcaiff cairn 
-> | g^giggs/afogigsga cam 
-> r $®f 5 fii 1 !» cam 


o sw-tro. <pc5m catm ft ft gist ftgja m am? 

cam«?tt (Control Programs) '5R7PPOM gsrs? ftgga gic? m , ^ 
i. ^^(5/ T5 n®5^5%3 e t (I/O Control), 

(Resolving Interrupts), 

O. ^1 (Error-Handing) C^at, 

8. gi^5jggsif)g t^F6 C5?I caga (Sending messages to users), 

<t. gmragsiDw gsHS&ra gHyM a«t!> %gtg ftim ftgig gsgt (User Protectia 
and Accounting), 

'b. (Time Allocation), 

*1. tgpipf <kHjM gt (.s'H'i RiiaH (Resource Control) ag?. 

V. t'sfi (Job scheduling) *pw i 

'^W'g gstalig camwtt gsfti^Btg ft??g (cpu-'aa) staicg*R'tg %£t©t?n ftraa ^ ' 

o aa-vy *tat45f$m cam f^p? a cam ft gas? gra? 

^35 : gtfHSSis 4?j|g ag fagga catatcgg ^gaig^ftaicgg at?# ai? 5 ^ 
csrcsnf? gt gjpt (ram)-^ <?tf$ gt?t afiitgs ‘cgfgws-c gsfBg’ ggt ^g 1 
gift grca CT^sif) mw life's «ncg> v5i$ 4^4 ‘^T^ift gt jjigfocgni g#g’ gat ^ 
gatg^sfig cawtcgg gsra fgsgia- 

y ’jatgsftsiig cfifmm ^•‘jB/snSB^B fest^gsegt? grcg epu-ag g?png ipag ^ 
c®5| 'NliH-ahH R'Ja't 4Cg I 

gjg^RT^fttcgs eg c4IWI Error Message *jatg®f?i!5]g catsflg <5lftg ^ 1 

«. ^ngsit^ra cam awi'^wg'® ^g^rSt gt jiwfecg-B g#g camegs g^nr? 
cmagR csicsnftc* ftra ^ gro ^impi i 


’Titng't IftsrR -a agfe tan 

^ gsiSw csicirg aegt^g c^g? 

® . ^pgSBig gjg^igg^ c^iwi Igfi^ < * > i'Sr (job <aung) gsgi? sfgj ‘gsr® 

aWP’ O'* Control Program-JCP)-^ W?TJ CPU-^ CTI’lPPIPI ^iag 

, 'Q ^ ^CdjM C2JOT5I ^5? ^<1 SJWl'Sr^ ^T5r 

g^rg fg^it agn ggg i Swrw’i, cBa gi^ ggit, fa^teg caara 

--gf gnft C“ig gjg 4ll*1 'Tiarcgi ^sjlfg i gf'Si fgg^g «ig| yob Control I^anguage- 
I '0 <m cfliaRgg ^g*- ' s ^ 3 »g gigrg gi^ficgi (aaig %u§ (.4 mi ft?*ig oaiarg ^g* 

.;jTn«fSra ^g^s agt ^ist g^n ^ 1 

0 jRf-tx'®. ’itftg caiarg ggcn at sritgg ftjg 1 
^ . sn^jg (amrsrewi ftg ggegg caraig fttg gft® 1 gai : 

4 . g^gig^/afeng^g cawig (Processors Program), 
g. ^SluRiIU oaisng (Utility Program) <3 
a. PiP&g aicaiB cawru (System Support Program) l 
«i»(4ti4/siQwji44 c t tam : giatwfBi ft^wg gt?p , t Sgs^sg «igig Ssg (aargowic^ 
(Source Programs) cafacg? «igig cataiw giai^g gsgrg gpr^i arcg 5 1 ft^ 

45454/ aQi*gi 4 <ia awrwg tama 4 «t%ra, antwig, ^lgiaBtg 1 

I 4 ^v5fttl®ifu <am : cg^gc^g <3 fijfg 4F y iST>ig giaiwfu? ftpBwg gicg4®i3T ?.$fDPifD 
cam ms 1 giarcgfB? ftrBcg ^1 Mg. g?gg=a, egra, fe? ggrcgB <3 gnjigi 
gflfjfcgsgg <am caF 5 4 gi ^iiPt $ 3 li>Pifi 5 oaBtrcgg^t®? 1 
*t- ftrtg arcaiff cam : gsgg's gsgge gs^m wwifti ftc%g fegcg aai 
*n gjM'S ag 'SRjpgj fac^gg g^pB'tjgng gt gicaiB cam %gcg ggi gg 1 

0 gns acgpR^aicgfBtftpBgft? 

^ : gE awfg? (gi gjrc cgp5) ^aicgl^t ftc^g fgj^ ggra ^jgsfB cam ^agi 
^ggggn^ gs^jfjs c®Bi awa gsgra ag ^ ^ircg^fB cam gi c$Bf agsgts aegg 
s ^ ^ 1 cm- cgsngi cwi4iw gigrfgcg cgsjg fiifgg ft afggica g^s grcg fgfe ^ege? ^sra 
«>Bt ?uqj agsgicg? aegg 4gi ^g ; gggi gjgifegg g^j^s gntgs eggs fegg c*tcg grig 
''^ggft 4 gs 5 na^gR 3 awi®R^cgft:ai^Mg 4 gigg 1 
j • gif^acgfgt; ^aicgf&t ftc^ ft ? 

x 1^i l ^ £e| ® e ^ ftMg aggfggs aeggegg gracgi cam aegg gsgt ?cg 
ag? a 'siaicgt? fgpsgf&cgs ggr yg grf^acgfg?. ^aicgfB^ fgcfci 1 

^ ^ giPB-^if^^ sstarcgfBi ftc^g ft? 

I ‘ ’"^arnifg? 4 fgtTSw gsHSBig ags geg cam giaic® 

I ^ aegfg; w? ang 1 a agsrft4 aegfg? gt cam 5fgt(*ricgs grfalcamifg^ 




vstfb- .sktotTO iRfogR rttoh frotR 'Q ■gfgf^ 


^fCT'TO'R fR^MR ^Tt*fT*I c f fRSSR 'G ■2fgf^ 'Q<?c» 


v tfiJ, 


^nf^csitsjifti-^ra ws ram-4 tosiRrs csnsfrsi Rkr 5 i cpu to# csiram sp^ I 

jpxyff ri snsfrTOER RRtlR RR ®TO I/O CrRo^M RIR$I 4^ (aWlCSR R1 TOJ ^IG ^5 I 

csnan^ra ^RtP toto fe?Rt riiStpjs w«w w®t ^l® to 1 ^ ^ rr^ cpu 3 ^ I 

csjtsncsra SJCTfR?. TO 3 RTO l ^$5Is CPU 4RRfR5 I/O C<#CR 5 TO RJTO'S RPfe, | 

sires Rt 1 w cpu 4R# caram wro w wfit*Mi«r®'v- ^ I 
caHICT? I/O TOKTORR <F13i &MIR I 
o skt-va. t>T 3 r c"rcnftt.fo? 

T&ga : Sl$5i CRBfik (Time Sharing) TO RRTO 3)^ RT 4fRRT (RSgui-: 
tojrjrs® TOrcafiKfRrSR 1 TJitR croifR?. (Rfram^ftsfa to Ri«iR<tf cr^r^ 1 
TjfTO c*rcnfR° *psf®t® ^5 rt 'sysifaR* RjRTORRrit Irst 1r® SiKhiw rto ®ito ?- 
Gsnura 4 a# 4>NBS I ( 3 bi fRf*$$c® art^roRa rsre® *ttcrr 1 «rc®jas apT5iaa#< era 

ftfSfg ^5P3? ^ 3 ? 2 JCRR R>tR I (TO <U<l*ITOlft ©TPH^# SICRR <wls RR 
appi aiagTTO i ^ a c3pjpi stcrr aro toi fata mR 1 4®rta src® area 5 tttoi ri ; 
eflTO «p|4^5l <*“41 (TO TO 1 
O 5RI-VV. R'fi^f^R 5 ^• p tTC?rf&?. PlCSR TO?, ^Rl wf5?, Pu.^ f^? 

®^3 ; jjcffef^s *(*ncqfa : R'ffefTO RtRTC#?. fanta ft-CRtS^ fW fafes ^ 

^5 !<r» #t-CRiy£a fafsjj CRFsPI <()<*$i<l ®CR <*>I*H3 oIsi. < p fluilsrilll Rt>i“l TO 1 R *4t® SR 1 
rum * 'rrrr#?, fRrro : fbaifefro d-»nc#^ ftfti fess Tfscffit cata 5 «* *flfl 
usf^r wm*™ to? rnfacaro eimra amiraa tor R*taa aa®? ^re® to :1 ^| 

sppRj (Icon) >fl?° tfl-'SlSR CT^^sjt® ?R3 I 

O SRJ-V’S*. liRiiPI t%? 

^ : *£jiiifl3i (MS-EXDS)-^ tpt ^ ^ Pn^aFPPF® fe? 

< 5 ?i Tzjys. f^i^i cetWPi, ^ 4H$15Mt^ ^51? ^ 

i R?*lk?ra ^5(?J»I? ^IWJ ■'IRT'lf ^ 5 R® 9 !^ ^P'lSBTC'R CW 

tssij 7t»^e,, ^t*pn, ^rnfac^R csitsiPPi^ *i%pri ’rafe, 

^ Tprau RpR 1 ®'# •iW'£PI ®*I C£JT5jrsi t^¥3 5? I 

O 2 t!}-f»o. f%? 

: ®^C6 I 5 i ?®TC® S^WT^Sr GSIEfPl ^C$T3f 5<WC“M '*llt. , i? 

■55 | '51^1 I ifl S^C'il'St 

jii i <i^ 1 vsRias gf5^i HjPTC? ^i^ri <52nsjrsrf& ^rs? i 

jo sfij-ky $^c 6 ist 'H*if5 f^ 5 ? ^ 

^c < ta*R G 21 WP! s^wi'St rid-cs 'S«<jc c ra , snc , i ^ 

^15 , 3r*nt«if^t <i , s»iw ^in® i ^ SSwiar 'iRl? ^irc*i ’’tRft'o i <fl ® 1 
-o H ^gp^i 'Sri *rf%=»ti# ^»nraf5^ i ^ ms %i*R3t ^ 

jj^ifiw mfac^*R C2H5JR m«iiwi <pt*H'5i»w >^*ir ^ ^ 




S>d (Windows 95) w? 

® ' iRS ^ wrK ^' t>n ^° 1 ^ RyJ^ ^nsR 1 *^ 

1 ®5i5 rst s>d bWR RB wn ^-45 fiicnnsR ss ^ i &rRwi Suites 
^”^5 m®RI ^*11 ,5rl ?^ s C^*I I <»d-C^ ^Wf iUlfr^cSM miMn>* 

om******n 

. 5j5S Rt%g *rtrora ^HSUiwu ?otoictwj i w5'^»j 

c«CT ?3?P 5pG) ^n^3R «PHS5ra (Unix) mrtElfiH. W5 ^51 TO 1 

. . Jb rs w ^^r*' fik^ C. .^a. ■ »> ^X^ Jr- r r lSt . 


0 3S-&8- csflsjm (Customized Program) ft? 

53a : taranro »ii^it*ij ctto < jc?t^R toi to ^n, ctto mro toi 

f^SUR (SPtP! ftys To 1 Rc-ITOHR M? (TOT TO^lfTO 

^TlfTOi C2HTO TO TO l TOP5TO TO TO, CTOR1 ^ RTOT TOMTTO ^RT 

CSJHPT TOTO TOT TOT (?PITRT C£IB#l TOt^CTO TOTO TOT TOTO^R 
Ifxsa w -3 RTOt ; 3Tspift ^ *m (TPURt TO^TOJR TOR’# CTORT 

JfipJTOTRI SlfsfrR Rf^S TO'S'TOJTTO 5 (KIITO TOT I 

C3SHTO 5 ctt6 rtw ^*ht toi c*iw> ^tro i 'To <T2nTO 

(tWiRcsra^TO®^ 1 !! aiTOitRcTO I 


O sjfl-M. ' ^ T CT (?PR ’SlTOSf^t.Rl^T ^ ’TTWS TO 9 *.? 

: isi*nc#i Rc^i to^toir « rnfacro^ cawro Riw c^T^a tot 

5 R» I mttafiK RySri §P5T «bHST?H bFRl TOT TO RT I 'ST’TT^'s fRT^I ^RSulWiI 
^TOTR >£R^ TOfWTOR 02JT3TTO RTOT TO^R TOT TO? TOflKTOR C21K1TTO RTSRTO 
IRTO RJPtTO TORTOTfR ^R51 ofRRRTO I 

'(^IR , 3I(^R^5i ■»ni!^RTR 4>RST5 r 'Q i^R-ai TOTO-'SR (MS-DOS), Windows 

Windows Vista, Windows 7 *?/.6 ISt J»d/S>Tr Rr^sj TOC’RTO 

,I,1 ^ B ^Pi «MTClf5^ fR VU (MacOS) TOC6TO TOfTO TOl R^T TO^® l TO4R-(5R 
’^’1 <SR (DOS) feRCR *lRfa® 1 ftrtCTO M %t® TOflRTOR (aiTO RT 

^^^W^fb^TOtTO l ^ '5i«tTC#i WScsj »1%»tT^T RT RS '3 ( |^|(.<1<I TOfacTOR 
^^SPlURi^TOJII l 

Mac OS ft? 

^ : ^ fRTSR 1 Macintosh Operating System RT Mac OS CTOR 

^ p P>« Computer Inc-TO ?®R Apple Macintosh ®H^TR«TOr®t TORS® TO 1 
w ^i Rh/g i t <t> R5T? nro tot rh^R to ctos cronfR cTO5^®rro_1%sr 
■N^° f^TC^OTR srfTORCRR RIRTCR Mac OS ?®R RRTT TO I a]fi> TO 5 ^ f&afefeRs 


I 


'O'bo •£fC I F 5 T9’4 RPhXPT 414 l<H "O fifgRy ^ 

?i9?04fi>5l40$4 i 9i?i44 ?mM<M3)<n 45 930 ®?$ 9i?3i? 4540 $ *nc?H i *t%*ti^t 4ift^' 
$i>l?c*P4 ?I95 <jj-qstl<j-q»l5l-a 9109 ?grf5t?193 ?09 Jif5 sjsj*! ft?|ft *m M5 i 
Apple Company-?!? ?$ft SIvgl'Q <3191099 foft ?lfi> ?T? 3 i'i ( 

o «m-&*t. Mac os/2 ft* *f?n?r?T <st9it9fl^ftioi&9? 

®<3? : Mac OS/2 91 Macintosh Operating System/2 30 1 * MS-DOS-?!? ®*3<5 9 °?^ 
Til 9ntft?i9 ?!? 9<$9 siBf^pt ’pfttsei? 9io?fai9 l9o®4-3 4 ? srj ?s?i 34 1 ^ ^ 
nlPGUlft^ (Multitasking) 91 ?199109 ?Wtftfa 9>IOSr? ®9C91^ 091414 I ?# t£Rpf^ ftrg^ 
9MIC?fi* Pl0$4 ?!??. ?I0'5 MS-DOS >33 ^)9l<wa| <?$ l MS-D05 TO S 8 o ftso 9 RrJ 5 
944-?i 9io? i os /2 os ®n ?^5 igftqi ^ ^<3 ?r? 91951 ? 34 $ ^ i ^ 

99?)'394? fcft? 3fMl94091 OS/2-?!? ®RJ 9TF5'39T!9 frs%\5 31143 cwiw ?t I 

O «Rt-kbr. *1/0 91$®’ <5 ‘90999 91®^’ fo? 

®^t : 0999 CsnsJTCsi 909f95-?!9 0509 C#t 05T>t t9<j5 91 9tl®®*3l> 95905 39 ^ 

o9isti9o<p 991 391 / 091 ®® catstm 1 

41®© (Processor Bound) : 099? 0914109 409t95-?f9 0?f*t ft 5 ? 0®Bl 

?i , sri®^35 ?rio<5 39 ?^i 099 ? 09t4i90?i 909 4099 ? 91 ®® 021 mm 1 
o 4f!j-«><». -h^oioiu *? > nc's f% crorni? 

’4491, What do you understand by software? /$4159 I^^Pf/ 

•5 <3« : 99®'OTJT? (Software) : 99T><39J19 ‘5C R 5 <t>PM5I)|(.oo ©1419 ftlfa® 45 ®? 5 ®rcfl 
ftcrHn 94ft 419 4l3lC*l) ^H®Bl? ftf%»j 999JI4 941919 <3 9>ftt9^l 9" , 1194 95*3 sfipp 1 
31®<39TI9 <3 4l*H5'C|o 9J93!9^lfft ’Sjt*u 9" , l¥ ^jft? 419J04 5T®<3?TJWC4 4spfo9 4(3 
05191 $ w5<35irw^ 4i®i i ?PFfr<nijra w 3i®<39ji9 1 

O 49-ioo. 99®'‘39T19 fts? 99®<39J1? ®»J9C49 9t49T[9 94091591 ^9*9 1 

®®9 : <pR®ti|(.<W 9lf|?5 9?$14®091O5 <41^ ^ W51, 4113 ?lt ^3 ^51 41C5 ! 

'srj wra ftc^wi 4t csjwm 1 ^ (j2itsjpw>??nc<p tpfB^hi? i 

^rotrcrciTBi $k»w<i 4T' l> Pr34 : 

>i<f , l5<3(llW Sjfoc'io 41 < 1 3 T^ ft54i , 1 ; 

i. T6«4j|^qhH : 4H®5TC?I? 4RIWi C4H?n W1J1 TO^lt 5 )? ^RJ 4TOt 3 r D9 tc¥ 1 * j 

414 e n-Sl4 e l 441 3 fd l 

*. TOTOft(^:TOinf^4414 44^ftc^ e t4raTOlJ1 5 rai»(l ; 14?114®4BI(344<K^55 | l 
4. CSJWI^ f&'ilfl3'l : ^l's ^Il®8^(5 <3 fiBT|3*( 4*41 '54 | 

8. C2J1TO C4lf®l : 4)][ciMftwv <3 QFWS'^qrJlft 021014 4841 441 44 | 

<f. csJW 5 ! oteoloi : CstlTO RjolRv <3 OITO c5l%° 4*41 ^4 i 
<b. CflWm SJOTS'R : 444J14 f444«t, WT^fft^, <3FI4flf, 544*. C4lf®?. ^ 
0*11*1*1, 4J44144S|fl4 ^4J «IC41®j% ftlDi4 $SJlft4 ftlR'S ft??*! 441 5? I 

<t. CSJW14 4^ c 1lt? , *H : ftftg SJC4T5iP( <3 C2H41C44 ®^f%4 4WJ CSH4R ! " 

*lft?^, (SIWCT? 4?C*fI*H ^SJlft 4WT14^? 4? | 



^ 0 «ic4 s 44‘5T ftfttiipi ^n*mr? <3 214 % 

^jgH-'io'i. 4J®<34JT4 <3 44«S<34TTC44 I 


. 3H&34TI? <3 4TFB<34J1C44 ■"ff!#! ft44i'? : 


^fv^OTTt?! 




^P9^\m ^<wk>ii ^ cefmrsi csnm ^n ^HS’g r c^^ 
^sf^rta MW, fcsfcv lysm 'Q ^ 

1 ' s n^icw ^r^njMc<^ <*c< 

^W^'<3Wt3^ I 

vm c^, ^j|fgc^*R osm^ otr-ms 

fef 5T$o, ^Wf^, Office, Adobe Photoshop, Visual Basic 

f%1%^ 

C*T-H- Windows XP, Windows Vista, 
Windows, UNIX, Mac OS ^^<3^ I 
r,w 7 pf5'qtutc^ c^ihi ^rk^n (R5 

TJ| vailH^j 7 ° 9 \^ ^tlf?I I 'sSJ^ <SR& ^ 1 x ^1 ^ RI I 

^OTt?I W^l 7 ^P6'OTIR wUfa l ^lb<n i 

0 5W-io^ : ^PF&<nuR (Software)-^Rt ^k°nl6il "^RPR I 

^ Twewittw <21 ^ otcn ^t^i tjhj i W : 

ftt&N (System Software) 

(Application Software) ^t 

^ ^I><^j!c<3<i £$<&]< Cv'i C^f^RRI ^1 : 




^ w T 

__ mc^ 


<5lJlfgC45*p? ■3TTpSv3?ITra 


' 5 H1W£iW*^ 091414 
^«?ftl7S4 
C ®' e ^ 4JR'W.*I : 0 


1 414144 ^lIlfg^R 091414 

I 

ftr84 410911? 091414 
-f4C®4?®fi5f4fi) 
-f4P?4 914454044 
-14C®4 T4ft»l?tu 
4ftB4 09t414 


ftn??4 C®054904^ 091414 

- 09J4lft° 445404®! Jjhwii'i 

- 09t4lft\ mf'btJ? 4?° p*1'? 
-CASE 




ilw-'iu’’! faPkiPt fn®5R 'Q •2(5% 


nttr 


O 2J?f-io'S. Pit'S »i ->i<pU'3?If K (System Software) fa? PR*i aata Pit^a awtog^ I 
a*Nt aaR I /■? < ?W fifit&f] 

$^a : fap?a natJ'awia aMSBiwa ftfejj $®RcSa ataj a^roa aawa ann a*ca atasit^ I 
G3m P4lc^a SRJ <pp*lSSlt<in atm&ta 5 ai4*«lia faatfas atPt l PltSa aa 5 6'3ari<i/j £ I 
Saras faa v5iw W a*at sts i aat : 

* (acSa iijiW'SrWH) cam, *. fapSa atptfff cam <3 o. fat$a os>c«*wpp 5 cam 
i. fnrSa ajiwstPH) cam : PtcSa attwwi^ cam fata aspaSSitaa at^^ I 
^w^gtjh?, c^St ^ cafr'aafa f^rran asat sia 1 PtcSa jdihstph) cam PtsM^ I 
$$Pi$®Ptt t^ar afos 1 m : 
a>. Wltalot. Pit'S *i (Operating System) 

S. OStJjPR »uM | SK.»rt> (Database Management) PltSii \3 
a. PtB'aal^ WJIW'SiWH) (Network Management) catm l 

PitS»i ntcnflf cam : Ptcfot mcmt? cam fast asps^sia ajastaa# mPPt Gam, I 
ftam ami? catsta 4a° liters f^ata Pfawa^, ^sjiP ■'Miii <mw atca 1 1 
PtSa aip# cam PsPifas camoptt fata affe 1 ant- 
as. facsa $$fl>Pifi> cam 

a. farSa aw*Mt»i*t (Performance) aPon caWR '3 | 

a. PicSii Ptfa$|<ilt> afasa cam 1 

o. Pn&a oscsnnpfa catm : arastfaas anaji aatatcaa §wt“ij cam fcjjaR-i sr 
P it^a t'uooaaca^ cam at<m a*at atta> 1 Ptrsa ostsantsps earner 
PisiPiPf® «Tca oNa^atata iant : 
a*, cawiftt. arivOCti'Sj JjinwEa at 
a. catatPts ^4f®6a iaai5«R, 

a. <pP v 1$)Jia Nevis'S '*ia>o'33iila ^fsiPmlPi?. (Computer Aided Solt"‘ ire - 
Engineering- CASE) ailt^a^k l 

o 2 fst-io 8 . PtpSa 5 faf>'Qana fa'siw •aM'Sr aaia? 

«®t : #a^ra aafe® at&satia 4?t wfacas»R Gawweptttas aa#® aiaia srj 
catstmj^ca PtcSa wS'aaita apt 1 facSa a^^antaa asrregap ata atattafik farsa 1 fa^T| 
a^S’StnRt iflaa isa a^ia GStstttaa aaf?, ata aiattat aPitSSttaa aa^t alcana 'O a 5 ? > 
ftaaa, as^iaata <aa^ aa^aaiTaw^na a%taai, faaaa <3 aa#D asai® aa^t >aat araaj 1 

far?a aa^oana asPaS^ta aia^jaaafta aiw a^^oaita isat, ^i^saitcaa catatcata 
asca 1 tac^a a^FB^jana ?j®t <pH$t5ia a^iaatasatataat 1 

O sRt-iwt. aflfjjwW aa*5^tHta (Application Software) t^? 4f5 ^5 spaa? >35 SlilH’ta SnR^ 

^aa : ?ia# aaait aatan at c®Bt sfenasawa m aia^s catataca '5Uift ??f ' 2 


atUB 


sfcas^Ri'n tafn^ra ■snataa t^rara « gj«jT » &&*> 


aa ; S^tjta at ataatfaas aa^&aana aat ^a i aja^ilaa* aaajt aatatcaa m atat aasa • 


;#] 


- — (^OTa at'sat ara, area atataa^ ancasst cam aat ^ i 'aitfacaRa 
^ isict «m aatt ata i aat : i. ataia't amrfacaRa cam <3 ^itfgcas»R 
Afi^^ajaata^Scami r __ 

^ awta*! atnfjFwH cam : atataa amfacas-R catatcaa atmt aia^iaastat atwaas 
1 jfapRi «a*^ ’flataa awst?tt caaa- <3caa s® 8 ), 5-ca ta, ^a t^gicafai, < 73 ®% 
ggpp, c®Btca® ajn?waii?,ajifiRi ^ osfBn asare atcaa 1 

e* ^cft^Tf 5 ^ ^rt*mt e T 'smfsfcas*R esnstra _ 

^, 3 i«wa : ^tac^ ^araiata, afeat aroaai, «*Rn, <w cm gtBwa ^Sfit^^# 1 
^roEfaas ca^a at t-ca^t : t^taw? catn, t®rotai cat ^stifa 1 
cs^ja ataPtPtt : cast caaaa, ataPt-tta, •rc&ria ssfs 1 
s ani^jwna cnPifaa at aiaaja cam : casrcat lacaa 
Spfptj ata^s laPfft camcas 'smf^asna enfaf^as at amta ^faPfl cam apt 1 
mrocmin vgaa^traa aaw arar^ fa1%5 aawa JWfBflk wS'aana, caaa 
iCTCOTS. \w4ffi * aapf, tac^fa a^, ca-cata fttSa, fiwacs-R, 
Jfaptasxta acaPt?, ^pj%ifat « ata^^ PPaj avG’aaita 1 
0 as-**. Ptrsa a^sRttta aai'aitt^R aa^craircaa awi aHaa Pr«p 1 


Pic^ ' 5 T^ N Q^li^ 

^utf*jcasna esm 

>. fac%a aa^'Garia aHSuicaa ^<i>(^ 

arfapeaiait-t i _ 

i. ara^tfa^ awt aataTa at ^sfBt 

'SRI 3$ 1 

<K >a aarS'3'tma aspn$frtraa faf^ 
^fai^a acat aaaa asa ^ca i 
«. 4 sta^'aana f%a s^Ta : Pic^a 
ajrcawpps csrtsna. PtpSa arent?’ 
__ am, tac%a cwsnnpt^ cam i 

aMifaa aaatt aaittwa ^>(a aHi«a>si 
cssna #t%a aai feata awat ata i 

o. <a wB^ana sata® aacaa 

ataTa*!^ ^itfscas»ta cntstTa ^a?. 

isiiifgptina ^faf^ cam i 

; 8 ’ PtrSa aitrawca^ catata Ptca 
| ^sPs^pta ^n^’GaTta, ^fBt <3 

t____£*5<3aia> laasa ^at ata i 

TT . ~ _ 

8. atataa aimpicana catatpia ai^tcat 
aHAiaaift at^jlaa #apta ®a^3=f 
aaswptt aca atra i 


y.ataataa#^ emt 'Na asat® aa at, 'CaaPia atataa a a aaan aa iaicaa 
^ ^ ^ aa«' 3 ajta apt i attest a^5<3ana apn aiaajaa# a^ 

T?Pia ^wptt asPaSSta a^^sastaa* at caacat at^ia a*N5'aajia aaaaiaaiat 
’t^Garra, at at ca a ataaiaastflca astaj aa 2jptt®^a lapibta fefeps ^»la aai ?a i 


O'bS •SJCTOM’R PtfTOPT '3Tf*JT?T c t f?S4M >Q 


ntB 


o «w-boir. <*(.- , ii(.i*5 tofBtoti? mm mst? 

: <pc“Hiw : g toBtoji? 5w cmwi TOFB'Gtttid? csfc eg? to? m*t ?t «tctorp:;;. 

m? (TOdt TO&'Sf?JITd CTOI TO 4??. TOTO TOI TO I q i BHUI C$B C?fB 
m<WM TO'B' 33 Jt? ?TOt TOI TO, TOS 4 ? CSflStld? (Wld! TOSTOJ*f ?fe$ 5 t xsrj cqjjf^ 
TOTO TOITO l 4 ? C 5 fB CSlB ?fe$ i! 1 Ci?Itd 5 TO^IIW?} TO'B'Q?!!? TOJ l 

o 2 W-io}>. ?sR®Bt? w>flT 0 1%? TOBefajid? stdiTOidit l^p i fiosvw 
$3* : *MSBu toBtoti? : wit towh ?t m*f toto ' ch? Swptj ? R 5Bi dg <sr?i? 
»)i<jhlR<p*ic«i >ii«itii fit,H-iJji«iic<j> csttstra toi i carara ?t cawro TOfS ?t ® HSB t d? 
’Q?J?5l??^TOJTOl¥^TOJd5l^tf5]l?m?#mi?TO^TO?$TOB'S?Jt??d | 
^<ntjt? RfTOTO? TOS? TO? >X)?° TO^'QWra ^OfTO 5J5TT7I 

’w^rojra ®F5t ^TOTra i toBtoti? toto^# 4?i gi' &rc uid ? to? croiomt 
to? to? i ^wB'3?uri <j<jjw<j ^ito? ?*R$Bi? 'tiPif*?* ‘ t feroi;} ?g 

TOI CTO l f&C3 <pR5i»I<i TOTO^lft 4?*5t'£'TOJId? TOttf dlTOTO CTOtdt 5C*11 ; 



<t>RSB|<j TOB'TOJT? ?t TONfib'BM ?fF5 5? l >4? lffo''5«?®C*tt TO 5 TOTO? 4? ^ 

4?nf*iw mt*i 'Siwim TO?fm3 slid* i mcs?$ 4?fi> carat? '^mtwi ran t m '5n?R5 ?pitd 
TO?fm5 TO^PS ■‘ltd I SjC'oi'pfB *p|?q? f?Pft ?rw toim TO? I CTOR f?^ m? 5 * 
<pR5B|mki ^tj tTOT*t ?t ?-»fil<?"H ?TO TO, TO?*I C®Bt ?3R ?*d i 
TOFtNJWTd? fildM : RTO>'S?jtd? SJTO sjdPTCdl fTO5 TO*tmt TO! 5C*tt : 
raatdfi^ PtPS? : ■qsRSuiwg TO*l 5I'&3?II? fe^ltTOdtl TOTO ?*?P5 <3 ftggM TOTC® 
raatdfB? Pip&n ?TOr TO? i mtld1Bt.PlP&d? W*EI to fsft$s| to^'GTOI l 

^fro cawra : srfro TOgt’Rra toc^ rafro cararo to'B'tojt? toto toi i 'arfro i^ 51 

TO‘B’fl?Hld <iW TO*! Bl?«t TOslI, c$^6<1 «IMPlPlt, C^JS^IB <3 (2K®^»ld?t TO^t 'iltd 5 1 

Ptt5»t : ^IFS^lfTO 5 fTOR TO?ra fBdB ^pfBt ^ '5IPH 4?^ JR?^ 

Plf5»$»t ffo TOC® fi6Tlc»"H TOPB'Q5jra TOTO TO! ^ l 

■^1%^ *Pfl?TOTRt : dsrtt^ ^dfPd fiJdlBrM 'srfro TO^TO <3 <1 e 1I "‘ 

Pt«rt,W4 5IP5T ^ffrsj TOfB'STOJ ^d I 


ojftf B fiPiiiPT ^n^l-g-t f<^\ 3aH ’O gtgfgs 'Zrbd 

0 SHt-^°- Computer Software f%? Software 2KTO ‘sndTOT TOd i [tym fifiuPT] 
3^ ; Computer Software (*P*l®tl* TOfB'QTtTd) ; CSOSjm ?T CSftTO TOfl ^ 

j^sem « toto?#? *n* ^ tojct ^TOimd *a 

$0$, wS'Stora toi i ^RSBra ^t ^r^3?ura wJtfa 1 5^*3^ 

4^t^'GT(JId? ■SfCtlT CTOtdt^l ?^^d I 

<^,ftware (*wBwd)-TO 4jdW : ?^TO <Wt«i <tR5ui<) J PfB'Sgjra-'d ^ TOTO 

cf^i ?3t TO 1 ^l®Bra 5wBsgji?-4?i swr ^ORsfB stem c^ai to %> ^iditHt^n^Tt: 

mz*z : ^R^t? TO^^rot-vira TO’ds fiidm y t m i ^l 

■me* 1 ^rrof^ ^T?TOt, gjt^ tr^g f»r?tmai 

5^€rajTd<t TOtdJ SjtPPT gscgpj 3 ftw TOT | ^ CTOB 

55 4RSB|<J TOLSTOI 1 cgpfe ^1 4 txfpK ^J^japg 

gq® 5S5d <1Id I WI TO-^Rf«ttTO TO | 

f^firvas : * 4 n«T«t»h ?t®fid ■355 frotsjsd 5 snPBfvil^t/i TO^'ann? to< 3 ?it to i 4 tdd? 

g^attttd? flR'il 1*P* t^R dPS? bMf.5 1 TO't TO? Pf^f^gs 5ppB'35Kd? Rf ^ l dj ?d 

^ f?%g firor Pm *m toi to i Pm^rop q i PSfifetii TO^vatro cB^B, ®t%, 

; 'sfe<3 ^5TI% R5fe|d 55 f?TO TOCTO TOJCT Pm^TtS f< ‘TO^ TO' V ^nqif) 

®viTO e t ?dt : @BtPm, toi^ 1?, 

** w * ,erT : ^* Jlt * i '• <, ®^ <p ?d? c n tow ?P^t BBh rtpBtom-to toto 

5, ’ ,ferf ^ I TO«H?®R TORH, ?fTO?TOt, ajlPlfTOJR, SfeftfaaH TO 

BsRtSBT? spffcro?! ?j?TO TO! TO i TO? %g?c| « 

■RSBt? TO^' 35 JT?-^t TOIdt ^TStd TOITTO TOt TO I 

2) 1 ^ CTO? ^ TO? TO TOTO SJTOTO? TOT #»fSBf?| TO'B'CTO? 

wP^ 1 H&mA ^ TOHdt, 2*1 WTO, Wt, TOSt ^HITO 

^ *^? '351^ StdPt? 'Q felBPt TO?^ TOStoM TOTOold 

1 ^ mi to, ^sp^tSBra TOB<r?m?-TO toto atrorot Picg ^«?5^5t 
f TOS ®RSV TOR i$ TO?d I 

^fcs’tife 5 ^ " ^ ^ ,?,fH, ^ to? ^inro, ct^, *trsw ?®?5, jnt^si?, ?R?t, 

M?d ?R$B|? ??;B ' a?j i ? toto ?dt 55 ?t 
s nd ?I?fB\s I 4? TOifro® ‘SIU TOd? TO?I 4?5? fefgcro TOTOOdtt 


C ^ V ' ^ 3 9^I. S^fTOT 3 ©?dlPm ^TOt ?5d CTOI TO 1 g| BWHC4 I M 

: 5 W5'fWt?-'5? ?OTf*lP5 4TO ?lt??s«dnp® 'Sit^fro TO#? 

^tt TO? 5dcS 1 ?R5B|q TOBaTO? froths Bl?si <^5t*lT? PlPTO ?t3 




'2lC<P > 1<3 Vy f f<il>i^PT TTt*rm 'G 5j<(Td» '&& c \ 


^rurm twH ^ ^n? J I 

(ATM-Automated Teller Machine) caFfoS ao£ Jjftm Pica <j cj|4 3?3H I 

c^fspfowrc® w*t Rea Sioia * 1 ( 331*1 «iRc.a ’ffc*! 3it3 acaa i>ioi ca^ I 

■zm i 4 oica ato-pR sfopt a*3ia ca coicr aacat ait?o caeo 5m com asa 
5n<^3P cjrs : 3C013C3J aTSlICa C<f3C3C5 fafo^ 53C33 33^3353 31 R%53 ^ ^ I 
^v 5 oftca I 4 33 C 33 RafSoaTiacO iaf® (MIDI— Musical Instruments Digj tj j 
Interface) aajBoaiia 3171 1 <^3171 433 ^3 ^f§3 dOfremia 2ofa 5taC5 31 f3C33 3$ $ 

^1^ 3St ’«nrr® c^t&rc®^, ^r«t, csn^nt? «i^t 'auil^smT ^ ^ 

TjfSffs M 03 i 4 331713 viPPf& ^0603113-43 Rl3 5175 Mozart 42nd l 

ftmim : (<H i hW < i fafeg coca ^ shth ocacs «^FH^SDr-a aoitaaiia i 'sri?^ ^ 
xsiM area 0*1 cm M$oajia i 5fi>, sjaifao *ir$, *6131317163 , xjiIB^. P^iam 
**ti$siaajR ^oi i lw m$\ oicao ^faco cn omtf 'fti cmicr acacs oia aat 
5car5oHS6ia ao6oana-4a atwHco i R*#flajia-43 wfe *Pfo ^ a* 
<?$ co# c^if& oncaa staitao *jcna oftwiaacaa oics i artata csm^ ori aau 
jr )®fe>a cn^ aoeoaaa 1 43 *frnif*t -snsf^rs 01a ai Rat coaio am nrafa 1 
s*rfa$o; caco 4 oai ’"(foiea sfitaaR 5a ca oH$6ta RoSoana-oa an** 
5 fC 3 sjcapl 3R3 R0JO13 435 ?3*lf33 *lf33&1 ^5 OGflCfc I 


O SRI-iii. OPlS i ftff ( j T j F 5'33TT3)-43 (MR COlO lo? CRpf COtO $S3C3 3T3tR 51 1 
433 ^ '*Wth03T13-43 R13 f*HfI I /4403 

fcsa : OTPT coio : coicai Roeoana 2ofaa sri C 25snaiaR*t ca couth OMfc writ 


GSnUlfsR. 533 03513 3*171 C3 C25S53 3RH a*C3 '©ICO C3PT® 3171 1 3131^ 



<aunfti ; 5iata (3^ 53711 C3rt c^r® 1 

3»H5'G | 3 Pll^ OT5 $pC3 313513 3R1 53 433 *j1t> 5J?lt : (i) 

foS[taW ^fe'Q >S6 C3?; (5) ®fT51 4‘513211^'St 5^3 l 



jp, (t^s\ ?C*13)Sf33 71?I^5 >flf?fe f3^I«, 3Ill , 5 f35 C3t 351 C31C31 I 3I<^I«, 


05# ; 3 13?1 C 3 TC 31 I 31 ^ 3 lf 3 1 3131 %^ 3 TTC?(On) 43 ? 0 3131 f 3 ^^ ( 7 ^ (OfO 
3 SC 3 ? 3 sH®BTC 33 « 13 I 2 ^ 031 5 C 3 C 5 i 401 C 3 C 3 COIOTI *P*f 31 
C 313 H 3 ® 3 C 31 ^ 013 35 pi|e, 0 43 ? 1 4 3 i 31^3 OC 3 C 3313 3 TO?l 3 R 1 5 C 3 C 5 


Q Ujf-JiO. fisltsuft? ^Ul^po to? CSJWrfJl? 015C3W3 ^3 353fi> « f^ 1%? faiW fiftuPfj 

, ^ . ^jwt®T>!3 fea 35C51 C33C31 WUl 33131(713 oH^Bl3CO 013 ftor? C31333T 

s^ata Wr*l ■spfp^ oato 5a i oP'iSStcaa ft^srst <3 caia*faj oiara lopf*! siwih^ sri PiRS 

%55i sfjaiS) ’•w, a*f, ^?coo ^)|R<j -jRRS foapi 5175 csnsna 1 csiwicw 31350 3*f, ’•pi , 
^^5 ^sjifR ^?i csnsjTCsra ^srai I 

9C33 cQWic^a 0131 : nsnsiicaa oiarco ?af*f?j ^ai^l v HbfD ^13 (Level) 31 ■srsc^i 


(C>eneration) 013 031 313 1 331 

3f. 4)33 fil'W'll 0131 (i>&8ij) ; C3f*R 0131 (Machine language); 

3. R'Sl« •sl’sHI 0131 (itatfo) : 'i(j|(.3^Pl 0131 (Assembly Language); 

3. o€ta «1®R5 013t (ifcOo) : S003 31 51? C«1C««1 (High Level) 0131; 

3. 2f®31 0131 (^“lo) ; ^003 31 c®P 51^ C'ic« e i (Very High Level) 0131 0 

*B. *103 ■2f6t*i| 0131 (ilfttro) : 010lf30 31 WJIbRM (Natural) 0131 I 
3lMl, C3f*R 0131 O 0|)IC33Pt OJ31CO (711 <7110*1 0131 3171 1 


0 *Ul-^8. 3T? C©3IM«1W *TJI5{C33( 31 C3f33 OT31 lo? 43 ^f331 <3 ^331 003 I 

: 01313 3^3 ^3 55*3 Caf*RO !31 31 Of^t 5 Iilw<I C 3 tP 30 0131 I CSlf*R 01313 0 0 14 
3 afcRfo ^9 OI 331 C 531 *rafo 313513 3371 33 fo^ (7131 53 I oH^I 3 40314 C 3 l*R 

^^co *msi, 

c$m <^0*1 ^sn^t ^i^iwj nst ^ 5 

•‘•i’-Rstaia *il3 e fo oca <713 1 



Programming Languages 


O «Rf-bb5. oH®5ic33 oral 1^? 

^3 : oHfBia 4 o! 5 o^^Pio ?wo3Ro 33 1 ^waiiaPio 3?cocoa ' ' 

2 o^ oat 5 C 3 C 5 oHSUnaa oiai 1 ■#tco3 aitRta *i 5 ifoco C3 (Oicai trtijic^- 1 
3131 Sflspt 031 313 I 43i*t 31?Hlf3 C3 <0373 313HCO bC^P'l' 4H/40 OC3 ^ ^ 

5C5Tt ^c* l <fiST3 0 «Ul^C3Sj 31 Op v t®'i5lC33 0131 1 alalia 51711 433 3?3Jt ^ , 

COUTH 3?3HCO o 43? i 3131 <2(OPl 031 313 I C333, 5J» CO iiiob 510. * 
iiooioib 5131 Stop! 031 313 l 401C3 C3 COUTH 3?3J1C0 i 43? o 5131 SJOl* 1 ' 


•^01313 C333%T*t<7i3T 53 01W3 3130371 013 031 313 I C333 : 
i (Arithmetic) ojttffc (313, f3C313, 33, 013 

SBp (Control) wf(«, c*nt5 (Load), <$13 (Srore) o ®T1 (Jump) l 

fl ffi-5ll$5<35 53I«, 30 (Read) O (713 (Write) 

42rW (Direct use) spfc 3fJ33 03 (Start), 313 (Halt) O C-13 03 (End) I 
7t*|| Rl ^ ^lsn5,w^,5 ^ 53 631313 (Object program) 43? 3RJ C3 COH73 01313 
3C3 S33 625313 (Source program) 

; 

^3 *li33ic{ 5#f^5 va C3C3lf3 *I§3C3 45 01313 #lf30 <25313 P^I5 3S3 1 

^cn^oaco 5^03^0131 4010 4C315R | 





Obb* v£jW>T<^ ' 5 Tt^T?T c t f^ESH 'G £Tg% ■ -31 

'9. wPM 5131 '5F3HI 5|3I C3W if'S I 

8. >s? 5i3t ftra 3^1 ^sRt CTcsnf^-'iiiicjs'CT? * 1315 # 5<i7im 3t*R ^ 
35R$St 3 3?pti*fFi3 sht C3f*i3 5i3i 313313 33 1 

C3f*H 51313 «i^*it : 

y C3f*t3 51313 csjwm <331 wsrs « 3333TC 9 r’F; 333 ®t 4? awionj 

^RSB llTra -Slfef^ fiflfrl 5 CTlTnfc-^lITCapra 2^p5 "SpTgFl 3*"!^ <#313 313®tni35l3 , 

^ ctPr 5131 ctPh?gi $*(3 ^ ®fij f^rs csnura ^ 

33M3 C.3f*IM 3J33I3 3531 3PW3 l 
\s. c3f*R 51313 cgpp f*t3C5 ^ cawrara wra i 
8. C3f*l3 5131 f53ia 3*31 31 3*31 ^§3131 I 

o as-iitf. 5i3T 31 C3t35 extern 5131 f%? lira *jf33i « < 33^31 ®jjpt 3mi i 

$^53 : «ijI(,'»tsiI ®1 vshlc.^* 3 il“(, < J>lva ^ 1 (Symbolic) 5)315 3CT I >43 S| 6 ®R 53* ^3 ilwjo 313 
C3C5, f^Shl 2 )e?c*j|<i <pRv£i>IW a? »l*)l <CT*I^»»IW 2 |dPi 5 fe ®1 I 
vawt>tt|f* l 51313 C^a ftttfa 5 C5$t3 >3lfl3Fl 3l?*ltf3 31 C?3I ’RTOTC 3 3313J *3 ftg 
31C*C53 WU C331 33 l 4 *Rt*®C4s 3173 31^3^535 C335 (Symbolic Code) 3 
CHCVlfH«P (Nemonic wfl* (71 3<(m53 3W3J C^HTH 3<$ ’ir’Ul 31 3»ttC5 3t3 31313 ^ 
■^?I) I C333 ^)lfo'S*|t c ’rt’ w 3131, >43 LDA I C501 <3 <75T>13 SjJltSpl'G CTT4^;c?| 

3W3J <7131 ^3 I 43 3j3J ft$i|lQ«f> 5 'SIMVlft'Sillfof 3*f 3J355 33 I 453t* 43 s 3| 
43sif335 3 ^ 3J3?13 3*3t 313 5C3 3^ 3#iT 571 <7133- A, B, Al, B2 ?5# 1 1 

'sutctvP! , ®ram : 

y vsjjHnyfSi if>p <3 5}^3 CSJI5JT51 ?5»il ^1 1 

y. «£) vsrora csnsjiw ^pri «if?^n c t ^st sn ^ « ^rch^ ^ 

vs. «M? csnsrw CTf^tW? ^ < f5t f^5%l I 4 '®wt <JR5T^- " ^ 

■q'RS^IW'ii 'Sfojgft'f td?!®!! «i'Si<pl4 i 

8. ctc^i i Q^ ^ '5i)iw«(Si »rr*t?i ^ cfinsrrsr ?^rra CTrsn^-^fn^l 


'8(JI(. s 1VPl WM : 

i. Gstram c ufiHd ^tdk^ra ^s?rt^ c^wn 11 

GSflSJT 5 ! '5PPW 1 vJST^I^I v£W Cdf*tC*ra C2I15JPI ^R( Cdf*tCT »H'Q 5^* ' 9 fl^ 

y. ^reni caram ^ CTf**^ «p?ri ^nra ^:«i? w'i' 1 ' 

*W*|3HW¥ I 

o «tr^ ^mt ■m ^ c*um t%? ^ 

=af^<T <3 'srgf^'iTOTTTt I 

: «n$ oan iGii^ «rara 3m 3®f 3 3i3d 3rora m? csipp 

5n I «a ^51313 3?3f5 35 c® Gsnaw ^131313 I 4 '51313 csiMm f^NT® ^ w5r <! 


dcwA l3pf'd 5 r f3'ssR 'Q srgf^* vs^j* 

8 

jj 51 ^ 1 ? 331K3 3^ ^f33T 3131, 4 "51313 1»lR3 (21111151 C3 (mC31 •q'RSClM 313313 3S3I 

1 ^.f5g<3 C3pl ^ C'iC'S'l 31 «131 3HC5 I ^3 3C31 21313 35(713^ 3C31 : 


(Tfc& (BASIC) mPTO (ALGOL) 

(PASCAL) STWI (LOGO) 

C9fiR (FORTRAN) ^Pfl (LISP) 

($m (COBOL) 3IJKS1 (ADA) 

’SsA Pr (turbo C) am (Prolog) 

r^pltl ’ '31' s rf33 5 ®1313 3^®! 3T? (TTC^T «1313 ’li-i’f® (Syntax) f333-^l^l "silt^ i ftCb 
5^ ^SH®51 V51313 '03 t ^ , J^ c3pl%I ^=1 33T3E 5 H : 

s 31^ C3C5 9 ! <S»|313 ^lolR^ >51313 (C333 ^?53fe) 3JC33 5 3T3313 3*31 313 I 

< j at5 j TC 5r ? i m c$^o^ csif^p? (31 cSSrsrt^i 

CElUfTST 3«faS 33 I 

2 _ vsi3t.3J^5^ *3^1S|f3 (21131(713 ^f331 f33I3H I 
a. {3P115J 353T3 333 «pR5)j|3 (7#1P13 ^31 >s]<lO'S 33 31 I 

31^ C3T5*T ^1313 21313 ^313(711 3J®TI : 

y 313 C3t®si >51313 I^Ps (2M3 C3 <mWl 3>R$6[C3 <5)33)3 3>3T 313 I 
i. 5,^33 (73 (7TC5!?13 (K3 3Jt <?TCS®T «131 C*13t 333? I 

a. 31? (Pit®*! «I313 ^PSlf^ (21IS113 (?t31 313 I 

8. Pd C3C53 51313 313 31 3lbfi> Rc^l'IS SlIIMlU 31? (.3603 «I3W 5113 3I<M RiW? 3C3 | 
«. C2H5JTS1 (?1313 3RI3 sR$ : B 13 5f*K^ 313®!! 2K3TgR C3? I 

<3C5«1 V51313 2J3R '5pgf33l0T? , n 3P3T : 

>• 3^|$Sl3 33 1 3 1 3 oq? "5131 <[315 aiE3 31 I 51? 3) 51313 #ff35 CEnsiPTC^s 3sR$©R3 
51*1 H5 3C®1 >S|^3l3(.<p<i ac3l®t3 33 I 

' esJBira 5TR rn«R75 "ST5T3 SdlW <iF33 C3f»t CSPTSIlf^ *t?135I?I 1 551^ <?T1 <?TC®E3 ^T31 03C35 3^3 ( 

5 - 4 ®131 31 c*TC5<1 5131 C3C5 53 >533%I (Lack of Flexibility) l 
° 3d- !>:><*. C3n«f C B H I W1 3 5131 31 3)f® $^353 5131 I 

• ^3$5lt3 31335 f3P*l3 3>d34>fi5 513R5 4GL 313 I 4GL 3I33I3 333 33C®i 
GSJtSjrsi ?$i3 3*31 313 l <$S5tl^®*| 31 l33Hi3551C3 2lfo.3l3HR®t3 3^ fea 33 31 
Z* 1 ^ «l^?7p 513113 s 332lf3fe$*113 5U1?0C3®5 3*3 33 I 3rf35l5?d 2J$?!7P 51313 

^ ^5^ 313R3 5H$&R33 3TC3 3J33135lfl3 C313117ITCT3 3J3^I 3113 s I 

1®!f35 C3SR?3 (2)2113 f3f^ (m”#!? £®f3 ^R$5lt3 >535? 31C3 (mTlBSa 
j ?^3J33I3 3531 313 1 

& ^lC3%a C3TC5 33^33 I 

**l. 

w< 3 


f4f*MF4 5JWRM R'esli 'S *ffi> ^ 

o. <a tori <amra ot»04 ■to tpriSt toi5*i 4*514 totsr 45 4i i >44sfi> ^ifs c^ 
*nw 4W5 to to i 

8. 4p5if445 5?E5% tori 4osi f^c4*t fro cwJMosni *nw OTian ^i*r 4*5t to i 

$4155*1 : SQL/DS, INTELECT 

O sW-bbtr. H31bMl*l *5141 f%? 

$35 : ^jibiuw 5m?ora^ 5 srpri i 4OT 413C45 toi cw- 4t?®!t, 5?C5fe, 44514. 
-fnft*t t'iiifR ^ ^rcift) 4j?ii <awtfii smtsore 41 aigtaa toi <14414 to 4Pf*»t$5t^, 

41 W ■9fl , ®lR4 | *r y T^^'sfi <*c4 1 

*uib i 4W 4i4Rt*R5 oiorpSi 5ft5f3t wai 41*5:55 tori *rs 1 tow ^3 
•y i oiR^ to ^HSiTO 4j<4n:45 to 5310145 *#?i-Pi 31 , %i 5 to i ^ j 
TOita* cuPhtri tori 59M1M4 to 4j45i'$ ^4iw«K<4 sfcRH 4t 5<c5Pu.«r5 toi54r 
4*11 45 1 j# ^rs ^6 pi ^%srai fitcaic't? c^ai 1 

O 99-hit*. *4 l^oxhl <4 >I*H$T>Iwh Rtfawn 'e $&^sc.44 't>l*il <*10® fa t4l4ll4? 

$35 : fttfg ' src mi : 4i5tafl «pH5i>!wa Pg®c55 to ws csiPiprj to « <JOTjfo 
toi 4 vj5 to 5 toiw cawra 1 >a 5 ®£54 toi «t>Fh 5 'Giw<j m&W 4 'S’fa (•f&'fa 1 *j$5it| 
P i tfaiwn to cafri/w to wfas <arara, 41 to 45015 <j>H$ 0 im 4145(5 4*51 454 

44 1 P{p3jC45 TO15 4 TO! SsjawX TOM 95®14 55 l 

(S^swa toi : aitcro ^H$Urwa StfSWii toi CTf*Rfa& 45 1 $tpso< tow I 

fafas csnurn tafas 94*15 *H$Btc?i 414515 4*51 *ro 1 iii 5 wh ‘pfatSSiora Spm 

'TOT®?!! ?.W C4f44*, *1jlw®i, 4£*ll, *m 3|H, 'billbl, <>IJI*m, (."PM 4 !, faTO 'OSH fif^5 1 
O 93-h4o. 5l5-<»I05»l 4 Clt-OT®*! OSJWlftt »imnW8 4? *1WI >5f6 ^TT^PT t»Tf1 1 /iSS®*? fifo&l I 


c*n 

^ c*nc^ 

i. P{fSC44 TOI 44*ft> 4i4T 4tF$ 

C9PH4, 4t 4RJ 44C44 45p4®5tt4 4145(4 
^41 414 4T 1 TO4 TOI 4TO wPlws 
55141 <3 4OT#1 TOT055 C414114 1 

i. csflsirsf f?(R>S 

1 (TT^R- C^RS, 9 fTK^ ? - 
w^=ii, 1 

$,. 1^5 CSnsfT 2 ! ^IWI <WI ^f5*i <3 

44441OT* 1 

5. %TO4 TORI C2HSJ14 4541 4*41 45S « 

*s|v^|5s|^ 4541 414 1 


O Fiber optic W fipFl? -6^1%? Optical fiber->fl? "sn^IW ^51^ ■' 

«IIHH STRH ' s ??t *113? A 5o®V fffi<sPll , 

$3* : 2PPR ICSH : V[^<!M< *11^ ^*ITR1PR1 3f$’13ttS<I <3^ 

<PW *Pl^MW 1^*1 'SIC'I *M < Ml ^ I 

y *PI?<I4 (Step-index fiber) 

y. «Jc«« ^*iCtt9t (Graded-index fiber) 'S 

'0. >)(.ilt>)l« <pI^<I 4 (Monomode fiber) 


•2jw>w'*i jnw <a sig% 

easier «if%*iijisi! *rta *wp? «nw i airo® Tjn^nsra casira? 




C$13 C<)(“l >3?t. 4? <UMI^ 4>»(t.'® ?11^ I (.4>lw<i 211^*14 lt*S4 


f^sRi ^ ^ 4%! ^'»i«io i asms t^us^ 

^ a*RllW<l (,^lc<KI 4JM^ C#t I 

^ ns, csrh wra 4?? m$ as— 4 f^15 ^1 ^ %r *Fit?ra ^ WsPc«»» ri 

1 CSR4 5 *J3 S^*l MW 05^1 *M?ER *FI^4ICa? 4T*1JC 5 I ^ 4T545 1R3 C*ft?Rl I 

d4l*1p 'aijhh’t 41 Rsfstljh C^T ^R<5^W 44 I 4C4 6S}445 4?34 

„ 15(t nj «rc?rns% x^un « ?n?5 ^nm®4 =4 pu 4 to 

4C4J C2J4 C 1 45?I ^4 I 

■S*t|!>*n4 vft414 'ailWI^ 4f*J4 4'»)dD‘1 ajfelWWU 414114 CSBl ’#4^4 TO TOS I 

y #1 .444 C5PTC4I jnfet t4C«4 TO1 'sn’afe® 54 ^S44 ^51 C5t® 14 ^4|^4lM 4|%^5 
;tI i 45IC4 414 414 '4«J'Sll>-1 5jfe4TO4 4T4JC4 4T54 413 fTO 441 405 I 

-l^aoi^r® ^?f TOS— trcSt feSarB? 44tfilP#I^^SpT> i 4 ! c6l tvbCl!<T>'5w<J TO 
?Iin 4tt4I4 C4C4 G5T>1 §4H4 44TI (Detection) l 2(C4f*R 5®f4C5 4R4 5 ^441944414, 
^=^14, f®4^jl 5 rtv?J ^vojift | 44t C'5^T04P 44T ! ^STC4 fe4^W*l4, ^ITT4f9fTOP*R 44^ 


0 4)?t- J54. Fiber Optic Communication System 44 «4*aj f4"54 i /^ir®4 £Pfj 
^34 : asf^(p<P C4MIC4I4 4J4?I4 Fiber Optic Communication System (*FI?414 '44f^4 5 
•fPSfit<P-14 f40?4) 445 ^ 5 ^ ^|4 444 TO^ i 44?414 ’ST^tfB^s 4- f 45Pc4>1 4 f40?4- 
'• 44*^ Pt5 ^!?1 441 5£4f : 

■S4 4ire®^E4 (Bandwidth) : 4^414 44^45 45p®Pc4>«l4 554J »rf445C44 iSi4J 

,f; ^4RI 44f&4 (41 4H5<tyh V|'?<J|<t) 4J45® 54 I 45 44i54!II4 4*15414-44 441 fel C4 
^*lwi 54 t 5 I 4K«ll«P 345 fero 443 TPFs 54 I 4 44ifc>W> Sfia 41 1 6S5<5 4 
^width) 554J 4f445C44 4RJRI 44ife4 ^4414 C4pf TO TO* I TO 4 44ifTO 44*5 
fl4 Jp *lfetCT \5VJJ osgef 4541 414 41 0S5l 41 ^41 443ITO4 44JHJ 9tsfej CTO 4 ^ , 

• ;s n 5 I4r 3# 4IM14 4%44 OTTO 2JT4 O (1%4) f^WlliltlK I *Fl5414 
(5^4 4TOT4 4T4ICT fo HTI t 3r»rfsf^ 4541 TO 4IC45 1 TO 4 
4lt% ^5 4 %c<$ C5&&T 41 'SVff ^54414-21414 4*41 414 \ 

^*141^445 454 : 445414 ^<#45 45fv$f4«5*t4 f4T?W C4 4i(9^45II51 4*15414 
' £PP * W? ^ ^ ^ ^ 1 ^ ^4©4*JH 445414-44 OT4*1 ^4*51 

^ s ^ 4414. ^=14l'f145 C4pt 1 5SI9f&45J151 4*15414-44 441 tTO ^1C4I45 4%I 
m^T!^ ,,s ^44 414IC4 C$5l 4P$4I 443lpT5 54 I 4J1414 4T^fK g| fc>4»1C44 


C * t1 ^ 5 ^ ^ 4f I 

'"tfe? *4454 454 54 1 

SP5I4^5 : 55J1OT45 4% ?4^fe? 'Q CFt445 C^4 414t 54 

^^^414 *5t4f645 4>P$Pc<P'14 faiC^OI *51114145 554^ f5OT4 \54l 41 C®5l ^SJFiH- 



2154 * 4 = 4*4 I4f4>a4 41414*1 R'mh 'q *nu ^ I 

fipfH 4S41 44 4*15®? <4$ ^nfviW G2(f4=5 =54J 41 5®6l C4*154t 4%$ 24=311=545 41 rflw c^ I 

4141 21 = 51 ( 4=5 41 frfs 44 4t 1 4*54 c 2 H e t *154 54*074 « c&t84* c^a 414543 ^ I 

=541 *0341414 I 

1^n*rat « cm*tft4=5i wi «nc* : ^it?ra =si*if64* ftrsw I 

*M$4I«4 414154 >£J4*fi> 454 5®6l 41 v54J *tlfc07t1 44 I Wt a ’Fife's =541 I 

*0514 43414 5=181441 «fRI 54$ 4454$ 554 I =3(<tft4 4 44544 -oftSPc^-R (45$54 =$$}) I 
'511414-S14TC44 5*053 C41*i 3MI <3 1441*1=31 4?4fa=3 44 i 

*045*154 4^41 414 54, 4=1$4I4 4*ft$lH5*"H f40$4 =41*114^ 541415414 4J4?tli ^ I 

4^4 f44=3 $C*Hlt>4 <K45!t I >il$ 44i1§4 *3 44144 2(541544 4T4I54 =541 3 CThllC41*t I 

454|4> f*1454 3 i1(,4I44 <^| 484 I 

O 2fJf-i^S. (§-4jf6 445® 541404? 

*8447, What do you understand by VS AT? A 1®4 RIWPTj 
35*54 : V-SAT $£*4. Very Small Aperture Terminal- 1 ^ 4tfa<3 414 i af6 ^ijIcG'iiiH iFFs I 
C5*I4 (1®4) l •iiluo'® 4^(5 ityU 417541 4I54> 41 o.tr 5454* $..8 6(514 =5140461544 i 54417= I 
3514 54t4T5414 <7$ 41 5444 4414*14 54M*44f®/ 3=44*4114 44=5 4*4 5444 ®14414 4J15 if? I 
(band width) 1\5{2rf4§5 4*414 445554 =51541 4?f 45<* (%4Jl5 i 15411564 4T4J54 41*0443 I 
^(Mj fo54l4l$6/c>iw® 5454* 1%54141$6/545®$ 4)13 4=5 (band width) l43<i c l 4*51 I 

484 l =554 44441=54=lf)(4 (Provider) §*14 fo=6a 4*54 45 45^1=6 *o 544141$6/5454*=5 *1% I 
45® *054 l VSAT-a Uplink-414 5554 Downlink f%|5l 4s(4 *0®4 I 
O SW-^8. 411554l$6 5453415=61 ^44! 3 '5^41 1^(4 I 

W447, Give a brief description on pros and cons of satellite networks. A 1354 I 

§=54 : 4)I56» 1I $5 54§34T54RI ^41 (pros) : 35H^44* f458 541415414 414^14 4J15541?? I 
4*l4§l45 4* * t544 34*33 =51*04^4 1 a 2rgf®*4 4*4054 *|f«lft4 >34*211134 4?4f6® 54*07=1 I 
46=4154* =3141 2(15=3 35R354 444 4J44TC4 4414(4 5440711 415®5 I 43 435 CB^fsifei:'* 31 I 
14W^ ®1544 C4im4m 41=4=51 51^ 351C*i4 <5^14*11784 4t4I£4 I f4* *1^5 41414*1 I 

5H4C44 <rlc^ *sife jf*® 1 

4)IC5«1 | , 5 5 C453TO#4 35Tgf441 (cons) : 4(lCi>ll55l7P 35pj 4*^W1 =5I*H?14 « $ I 
4R 4145=5 54 351 ^4? 4)44^, =41 fe54 =5lf44si?*l (W14 *074*3 CsrBK?3' ^ I 
44 l =3I*t4%45, =5114513414 4n®sil^B <7^3414* 3|<l*l<4*4 5C4 *1£3S I *5^ % I 

(7l534IC«^4 Wl ^l3S4l|l<l <441*131 t^S 54 I 

O C2MCT4 =®T4t ft^T54 C^4? J 

§354 : C2HSI14 4*H§514 (RC4 WIJ1 44140714 ^ 4f§4* 52114044 =5141 ‘ I 

344^14 l 443*414 444 (C444 4lf J t%4* ) ?4®lf44*. 4#^ t354f4)345 =5141 WlK^ 
l4Sff#if^35 14444335 ©4 s =25' ! pf : 
i. 44444 2fffe 5444 4lRf®J^ I 

5. 3*1414 4$S=4135 1444lf4 5444 535^14 4^4 2fJ=f§, 53lftfe§4 =41 4*1?*R ?=5# 

o. (?ro ^ 1 




^ g «IC4*>14'3T Rf%>iT4 ^4414*1 *9 «f=g% 3)^0 

®l4l 4J450144 ’5|feB351 i £444 4I45I444fl =514 *lf4fp=5 «141 *14*4 4*4175 *tl£44 I 
s 5141 4J45I544 3 (7T414 ^441 I 

* «BUt4 ^£54 *lfe 3 W 5 t 44 ? c4Wlf4 *1^4544 *lf441 e l I 

J dSc^nBf^i ^ «n ,, n^5T i 

0 Sfl }->53. C2IW14 t*®R4 41*14^5 4 < =Al ^4*4 1 

^ • ^p4§5l£44 4I5154J 54*0744441144140714 3^11 52H414 ?=5f44 %f5 41*1 3511£^ I 441- 
4*. 44411 14534*1 
4. 520414 

4. 520414 5*5C«4*1£3SI§ 4t C4*lfe^ 

4 . 620SJ14 4134144 (C5f§° 3 5204TC44 1®4lf*tt) 

$. 520414 4^**fl£4^ e t I 


^1 7)4411 fi{£j4*l (Problem analysis) 1 44411 1»iR5 ^414 *14 444H 44551 f4f=5»j 53561 
4tfl5 4*54 =51 f4534*t 4*45*5 54 I >34 444115^ 5515 55)6 3Sf?r*t =514 4*41 54 I 

aKUOSlTl 5l6, 35|9f4*l, 5114* ?=5Jlf44 *4034 1%*5 54 1 >5154* 454 145^4 14534*1 I 444T14 
^5345*1 4§4H (45§5V4 f4#[ft=5 ^443541 ©4^ 145*5 54- $4*36 *141=3*4*4*1 3 
33H§6^6 *14Rf4*4*1 1 

4. 52(1414 1§^1§4 (Program design) : 520414 f®^1^4 4515*5 5414(14 ■ > 144)I 441414 
^414 *54J 43^414 145^544 2JC4T®% 4553144 4*54 4=J4 14C§544 ^=1 41*15441 ^4 I 
4lf44*T?“1 C i, FCS 5 54*1541 4441154* 4f$^=»154 14534*1 4*45*5 *d<K«i^ *614 45®t 


441414 C4%4 =51154 I 44141544 ^41 444J154* l4f^ =4^5*1 =514 4*54 2(5*514* =4$3 4854 
< yW'»!C4 3 44 3315*1 4854 4146)4*3154 fB*31 4*40® ^4 I f4f%jj =4?5*14 *114**1^ 4843 
14514 4*45=5 ^4 1 4f4 ^fC%544 =5flf^4 14*4*3 5*®54 5445=5 44 I 52HSJ14 f§*Sl§54 


W8piR=5 fi»Hi©541 =5f3^3* l 441- 


I^4fj6fesrit4, 

l=^l§8*p fe>Sfl§4 f 

• 543J5 3 35n§6^(564 454J 4”^ fe®1§4 I 

^§*14 4I4®4*=»154 15®1 4*54 02tt2fl544 l4f%^ =5(^*1 4I<4*31 4*414 =3RJ f48f4l^$ 
^4©541 2 = 5(4 4045*5 54 I 

*^H»t5*1lf445!. 

•®l5f6>g 


•2^515451=5 | 

C«ftafr4 5=55=54*154^ 4t C4*lf§5 (Program coding) : =517145411444, 53*15Ttf 3 
^^5*0135 54545 >jf44W5 54*1541 G2lKIl(4l *51414 G20504 1445*5 ^4 I a 4541 G2(lSllf4va4 
* ,, ®54 4531 3Sjs^t, a54* 520S04 54*lfel (Coding) 454 I 


r 



I 


OS 8 ' 3 Tf*fT 3 c t 'Q «£J 5 % ^ . I 

— i I 

5. 02(355 5fa5T55 (Program development) : <2(355 C5*lfe\ <MM *15 02(3(14 51^*%, I 
4*51 ^5 l 4 <1045 2(505 021141504* 0t>^° <P5t 35 45?. CS^? ^515 *15 255ISM 5^5^ I 
’KPtW ^51 35 I (213505 *jpl 414*0*1 ^35T ’TCP'IttR 5*51 55 l <2(35055 ^*104* <213(10^ I 
?3t 4*n 35 I'smt 4 40 44104 * fe4tf*3 4*n 1 

®. (21*315 (Program maintenance) : 4(5044 v tts<i'^o*4 ^ I 

5to?i ■snc^t csfwrcsi csiB^nB 4*514 accurst 35 i 404* 40*1 5 rwimc| , I 



^iqnm c^n?n aifagic? 4*H$Bi5 ^*1044 4 * 054 * 455 *t? c504* 4^4 <21355 ^ 
4 * 41 ? era 351041 021354 wiirw c?! 5 ! *to 5j? 35 1 $ffo\ < 2135404 * 414144 * 

4>*4'8t°ll C5lB *4W1 5>3t 4*51 55, 2fC*5T® ^““loi 5 50*1 nRj$«i (Module) I afC5Rs 
nR)vS«i PiRS <t*|et 4*04 I 02fB54 5^4105^4 4315 5*515 ®r*ij 02135044 
'b-fWCB-tW M? 5*50*5 515 I 

O 2fcf-i31. 515 -*cH}l*l *514t fa? 

*5^5 : ^5 ‘WSir®' «W1 30*5 >iWlB 5115 t?*»#*I *5151, 51 ^5 lc>(?*S4‘4‘1 45' C$14 CSfWW 4f4Sl44 
5*505 5J5 'SI (b($?*5$4C4 •*i^l5'a| 5*05 1 155 *kH}M *51515 4>l4l<i®il (H0t> 'SOsM <mI ^c°il : 
i. 4T53154*lft 441^54 : *441C5fi^ fac^ f4514*315 Tlotf 4>R*5BlC5 2(05045 *m 
5*R$Bl5 5155155#? 515 51 414051*6 -SJ3045 414104 5155155# *141U» ^05 I 
3. 02(1515 fi>fa*34S54 : v44*fi> *44105ft>;. f40$C4 5151 55055 5^, WI5, '5Ilf?10^5 
(211515 414*0*5 5105 I 5155155# 0555 C5t515fi> 5J55J5 5505 515 5(1 05 514 50i5 
«1515 515105 ®0?I4 5*05 5105* I 

«. 50?m%I favSlff fBfa*54*54 : *SR 550®m *5151 4T43T5 5S05 414315$# 3*f3 C$F 
(*5*51^4 5J5315 5*505 515 *51 $0?(4 5*05 5105* I 
8. $*6|5I*B : *S5 5*131*1 «I4I4 «<|W4»I1> #4§T $4>15H> I 5fB 051515 Wk^l^'* 
'sr^RfoRjC'S CSftStfST ^ <W 1 C 4 > I 


Program Design and Translator Program 


O aRJ-i^tr. *55515^ 02(1515 550'S fa 0[C5l5? >55 5515055 '51051551 55*5 I 
3W57, 511^05® JJ1505B? fa? f?fa3 5555 »ljl^p^ jjT5C»lB5 '51C*It55t ^5H i 
^55 : '5^5155* 051515 : 05151505s (Source Program) 5? C2J15TC5 (O^ 

Program) 5f? c M 5*51^5 05 >PpB'35T15 515^15 5*51 55 55105* '5^51^ C*^ 
Language Translator 50 s ! i 'SRI'olC? 551 515, 05 5 fa3'35It055 5T5JC5J ■ 
fafas 0515T5C5* 5lfa5* *51515 515155 5*51 515 '$105* *555155* 02(1515 (Trans^ 1 
Program) 50*1 1 


^ 0 g(C 5 > 3 T 5’*5 fafaotm ^515155 fa*BSH 'G g(^fa> 'SHC 

jjjfgg; ®15l ?l*?l 5HJ 5K55 *51515 f*lfa$ 02JbJI»iL<p ®55 02JB115 (Source Program) >55° 
^1515 1*lfa® <2112(1505* 5? 02*3115 (Object Program) 50*1 1 
A 05*1051 $55 02(0105 02(355 5*H$B(05 05515 55 *5^5155* 02(3115 05 

C5f*R *51515 *#5*^1 5*05 CPU-45 5105 '*r# *^ft 5*05 I faa *5^5155* G2J3I1055 
^ ~jf$ *515311055 515J05J 0551051 50^11 : 


TSe.5 02(3(15 
(Source Program) 


5(351555 02(3(15 
(Translator Program) 


I 5^ 62(3(15 
((Object Program) 


fa : vzpjm cmn 

^pt55* (2(311055 C3f®tfas3t : 435155 02(3115055 fa5 *5105 *50 5*51 515 I 551 ; 
i. <pHI?*iI 5 (Compiler) 

S^JRlfatBl? (Interpreter) 

O. 405^55 (Assembler) 

y 5"1I?*U5 (Compiler) : ^*11^*11055 5*l*Sf C c 10'* e 1 W^CtJO'ar 0*151 C5Pf 02(3(1505* 
5sR$B l 05 5 *5151 *550*51? 02(31105 *53515 5*51 | 4055515 <3 5* w TlB*TI5 5*H*SB(055 
05055# 0505lf?0*5 5105* I 2(051*51055 555 *5105505* RAM 4 0*55 5*05 *5151 55 I 
405*# *5(515 *g»Hlil 4,15. C'IC'tJ®! *513*510^ *53515 5*515 5*l'StH> 5*fal 45° 4*5151 
C505lfa*S 05^1 ^15515 2(051^5 ^5 I 

^lt*T 10553 F*ra 3 (m 5 *^ 1^*11055 355 * 5153 ^$^^ *^51 ^ 0 *n : 

^put CPU Output 


C5Pf 02(3(15 


3S"*tl$»(l5 
'5>'Mlt=1 5*5( 


fa: 


* 5 ( 50 *^? 

02 ( 3 m( 


*• ^ 021355055 450«t? 02(3505 *53515 5*51 1 
«?> ®1WI5(C5 5*51 ! 

GEn£ >^i c^tra 550*5 ^®r *si*sm*iT >0 ' 55 ?ci?^i<sf i 
®lv( 01051155 0505(15 C*I5 5)5^3151 5*51 I 
05*1*5 45 f2pB 05S5t I 

(Interpreter) : B^15l2(BlO55'0 5*1*51 40*11 4)5 0*10*551 51515 fafa® 0*11-4 
C5l%5 ^15^ *53515 5S51 I *ra 5**M1B*115 (715105 5^ (2135505 *43515 5*05 






51515®! R'aaH *3 ^fl5 :, I 

^515*1? ^5T '55C®i§ C4TC® ’ift'-f® 4M I t-’HIM ^■5lO(S|5W 5l^C <! 1(.'0®1 '®I5I?( f®t%j I 
figJtSJN C4TCM >XRsf& »||$H14 41 ftC'r'fW C5f*R «1415 -Mlfl ®RJ 4^ I 
4 tc 3 *4555 5i?4 c4E4 5i?i?i 555 cawi^t^ ■■^ih 413 1 

^Rjgj^ronj 34 s ra w nr : t^t?i6i5n^ g4 ^rawm : fics ^1 

^snreim 451 5Wi : 

Input CPU Output 


$«b«W4 

«151 


t 5 sra6j©?Rn 

/Sij ; ^ 4>wHji>W 




4*. C5C®5 elJI^UICSt f5fa® CTpR ®1515 45T34 451 I 

vi i 

<t. >af& sj(®t5 5i$C45 ^i ■si'i’fa 4cg « 5Rjcn*ft?ra ^pM C45 i 
5. 1®4lffil« <3^° 45 C4G5,If® 41®4I5 I 
O. t flCTUff (Assembler) : 4C5WIM4 41® 5E51 4C5#I ®I4I5 G3Wr^' 
«I514 4? csjpiioj 013415 <pgi i 4E54515 <arai4 f5f4® 55 C5f"t5 ®14T5 i 

4i5Wlc« 3* ®I5W15 : 

ftts 4cwra? 34 ®i5Wt5 451 5Wi : 

Input CPU Output 


4C5*lPl '5151 
41 ftC5lf44 (^Pl® 


®WI9 


v3c*W*l **t 


C5f*R®141 


fRO: 

41® : 

45. cHC5ift4 C4i®i4 c#h *i4i5 43414 451 i 

4. diw#i 4 qjpk4 csjPh ®i5ra 15E4 4iac4 4C5 i 

*t. sk®i 4 1?s4 oipfe-Jit <#41 451 , f$4 5i 5i4i*i 1^4 451 i 

5. 54 f^r*! 4T C®51 s)4R <X5lfe® 5TC4 I 

<&. 54 yr pwiwwfl 54 « P W fi cftt ffiCT 41® o4» 44cs 4t5m $SRi?t4 <v; 


•2ic*F s: ra’ 3 T f4f5v£i5 >n«im f4S5H « «iiife* '35 < t 
«$ “ _ 

'^gf^Zb. (5^ ft? 'flu* C44 414514 441 54? 4><.«i4>ID C§5(fi> 4^3 CS1WIW5 414 • 

^ • (!&$ "flftfift (Text Editor) : <3>5n> i£lf®i>5 ^(.=11 i£J4 SRS15 C2JKfl4 415 4141E5 

^5? i?nn 'Q >5f®B m i 

Vg(5 Jlf®^ 5 It‘(W® ' 5 T p tIC?lf5s ft^CSRI ^tTC^ G£flsp %->ic<t «fTW I 'SCT 
tfftjs gcsc^ ^it •>i<pu'4i(iji3 i i)ic < P'3? Rc*tw < HQ?n ■jiri istsr. RR>^ 

^ ^jpjifiR *ul^ 'b'jcwC'5'R RCTC< "t) 3 4)^5 ^5 I 

gjg^nSRI , *»ln e t : C5g(8 3H^JW3 35W9M Pl«ik*l- 

ca^ c^ce m i ^ ascii utf-8 ^ik<^6i? 

ofor> o>x& r 

> 51?^ C^6 ^ W 'Dl^cyet (HTML) ^ (SJBJlf^v "uI^csn ms'JwC i)>l^«1 
(5^5 <a|\sT5w^ ‘MW 55 I 


csJBtnt : S^toM '3(*ncg15^ Pic^w CTfibUl® (Notepad), 4*1®! »(jlR>^d>H 
■js] (simple Text) 'Q C55(5 iy|®U (Text Edit), HID'D!® ++, ^I'bD’Ot® ^®Jlf^ l 


0 4Bt->oo. CSJWrsi t®®ff^f%t. 'G cDPRt, •q«i(.'s ^5tl5? 

jw, (awm 'Q csmim c6^t,f%? 

333 : C2fWT5 : (Siwra f®5tf55 3=1 W f3H5 ^TSPUl 551 <R ^515 ^*5 5'^5H 

5trSCSRt fiJC5T5% 5SC5 5^5 f5(^CW5 5151551 frfa I ^PtS^ CTOl? (?PTCRT ^5 

>i'<Pi)IW 5®5 S ®R5 f5C35 e l «MC» 5l51?lt ®15 55® 551515 C^RtU ^1C5 I 55T51P15 ®5I 
: -55JTC3S f?fe^ '3RC*1 Spt 5PC3 file®!® ®?*t 55C5i < J5^®K5 « 55 ^ 55C5i 51504^5 
’j®1 45T5 55 I Rfefl ^IWlg 515” p lf54 555i'Q f5515 45C® 55 l *1^J*1 f5C%C55 '51^4 
: i 4<3 C®C5 (55C® 55 I C2IH15 l®®l$(5?J5 %f5R® 15550151 : 

5. ®1®B^ gsjftH o 

O. ^5^ O 55®5iyB5 5C5J 5” p l¥ I 














faftfPT ft»H <3 


> I ^B 


^W>14> ftft<iPT ^TT^fm ft'G&H 'Q Sfgft? 


^nQ^iw f&3 ! to < 2fl3tfTcra fafejj wt 4>ltf*4 TO5 ww faafafts fa^?J 
fr5f5TO^55 : 

b. 4*T>tGfa*i 
Gft&fc 3 
O. ^H#5 

4*wftf>i, (jFizft * ^raiCTtcsa toot gsw? fterfSPH c^^(?i cro? csnsmj 
^IJIJJCTO '4J45I5 TO ^c«?5 C2H5jm ?HR TO 515 I 

cm? c&f$i I CSJlaJlCT G5T>!5 ftg ftc'W 5R 4fat5 *H$ulC44 ?!5I5J fac«?41 

^1^1 C45 $>40^ 55 | 4 *!5ifat* Dry Run 5C? I 44!$ *fal$5lt4 05I>T5 45 fat*!? 

5^ to Gsw uita c??ii 55 *R®>iw* *mi<m iprh to ftwt&ft-?! i^tfaro <pyi 

G2JWTW $pf ^TO | 05T>!5 4 fat*!? TOTOlt* TO (5% CSfil | GSflSjTC 5^ 5C? ^$1t* TO^$rri 

TO w to ?pH®5ww toj* to5 5icto ^ stfroro 51TO to 55 1 mu 
^\t*!5 ^Hl* *F? ^p! 5C? "TO C?5 ^\C*t 'Jp! ^IC^. I C?5 ^\*f ^R ^IWI TO! *fffti 
55 i ^ ^rorcc?? at? &$ f^t ?r cro 55 to 3r*ft$ <3 

55 1 Gsnsjrsi f^^r ^c^r csrBT^ '3 ^ri ^ ^srrcR^ 5 t e RT5 ^rfS^ <s iT'Q?n 1 

O <2W-b N Sb. <p-1l5*il* ft? 4? *!'8roc?l ft? fa8vy RfyiSPfj 
$35 : TOl5 5 TTt?? TO 5l5 CTO? TO!? $«? (2fW!TO 5? G2fl2l!t5 TO i 4f5 
CUCTlfiW TO I C*M fafafc TOl5?t5 4*fl>ailuq 5)5 (TO 5 ! TOW C#R TO!? ^#fo 
aic? i ^(5 Ry fi*j 515 c°ic*°i toi? R>*| fejj * -,, ii 5?I4 ^wii'SH i ^ w ii5 c iic44 wh <m^ 5 ^ J 

b. $*R G2fl5flC5? $*f!3 5? G2JWTCT 3f*pW TO | 

5. C2fl5JTt5? ^10=4 '2Jc?!'S?^l? 4*fa*l C5fH 5 s ?! I 

O. C2JOTC5 C5TOJ £? 41TOT 31 SrMItil I 

8 . 35R CTOifatts 2 fC?!$A? *5jft ^M3jW4 41 4 5 ! ^ I 

O Machine Language ft? Compiler ft^!C4 TO5? ^C5? /^ 2^7 fiftf&fl 

$35 : Machine Language : ^f* 9 !®?!? 4^15 5^150^ 53 585)5 $3 4!5Hlfi 5! 0 5| 
5!5T <5 tfSv5 TO! ^TO «IBa | 4f45liM C5 TO!5 C^!H ^TO TO (715 TOIW5 C#^ 
(Machine Language) 5! 51&4 5 TO! 5C 5 ! I C5 TO!T$5 C2ITO (?T4! C5PP *5 C^, C*!5 ^3 
5!f3? 5 TO!5 55 I 45 TOI5 f^fts GSJUn? #!fe?5 ^jift ^ M? i 

TOl5®!!C44 ^Pt^Wf 5 ! : TOti5TO4 TO 5l5 (TO 5 ! TO!5 $^! COTTO 5? (^^ 
OlPH 4J1^5C^ ^4!W 4^41 i <^Hl5°l!$ 44 s 2fTO ^4M<p C2Jt2JT5 4T Translator Prog^ irri 1 j 
ftcb 35 s TOIWTC55 ' s n4IC5 5 5 ® t D5 5 !K54 TOfef 0 !!^ Oi^lC^I 5C°11 : 

CPU OUTPUT 



INPUT 


^5 

°iil^c«^T 



fan : w&ir 


^ 5 c^ 4 i 51 H<p * 1*51*1*1* ft 45^ftTO5 ‘*T^ 5^5? /v5oW fiftrdPfJ 

^ TO 5t*W4 5c 5 !! c5Plt*H 8 C$&! (R$35!C<^4 ^t5TO! 

"5,1*11*4 i 4 -2jf3RIT5 5t°1*5p!4* $ <> !TC5 51!^** f4l*j) "*!N!5 ^51 « 2 ^vo 

*5 5H>t5 f5>ilc4<l '5T4K5 <! lf4WfC c !5 ”^R5 ^!!5^ <3 
^5 1 0*14 ^jf44! * ^41*1314 RfikS 4j!vC < f* ^IC5|C^C^* C&TO Clf^HH 5I55!5 
>41 5^1 1 OSSl fat? 5 T!vW> 4 C°1*iC‘l*i *1^ »MWCH4 SrHl CblW *lfal4 05^4! fafafS 5JK4* 5^ 
*5! 55 I ^!^ft$ <t TnU55 TOJC? 05$! CR5! 55 45^ 5J!^ 5*t$ tlRfal'W '2ft5*! 
,jrijl^n 55 I 6*5^ ^TvtTOS? 3RJ *5fejl*l$ ftf$v3 fTOt3 * ta^!4 5T55T5 4*5! 55 I 4 
^£$-4 ^H$5lt4 5^^P 5W fat 5 ! 5W C5 C<MW! ^T5 5l^! CTOT 5!5 I 4 s faT®$!55 
W fafalC? C^tC?, 45 3F!J CTO? 5^ ^I'SH 55 ?! I 4^41M fat*35 $^5 
i^CTO 5HIW5 faft^ TO!5 TO?TC5t^5 C5TO C5ft?3tTO C5tTOm C?$35!t4^ 
UTSUCT 5T!vC^5 C5 5 ©? 5 s ftf$5TC55 TO4 ^ TO 55 1 WT 5J!?C5S5 ”TO 5WIC44 C4FC5 
^5! 55 I ^dJlwUJva C&TO c4falW4 TO!t5T 51!^ 5Htftl CTO 2RR 

1 

0 4S-b08. 4P^n5®TTt55 <2WH ^fa^TOt 5 ? ft? 
t35 : TOl5*1IC44 2!5H 5J4H ^fa^t 5 ? 5C®Tt“ 

b. ^C5T CzJWNfac* 4*4R45 5^ (JSflSJTt? 1 

5. G2JWJC5 C5SKR! TOC 5 ! 3t TORR! I 

O. 5WT? C5C5tfac^5 5 Jc<i!8t^) 4 ^fi TO^!C?5 4145! 4^4) (Allocation) I 
8. »2jC5lv3TCH 55 ?! $^5 C2II2INC* ^lfa!C5 C55 555! I 

^rgfai? 5c?n TOft5 5 TT5 c?c55 (^wmfac* 4 TOc?5 5 ? gswtc? 

‘^^5 5!taTO1 45^TO^TOTO?!TOTO4TO4^^5?*TO5m?f i 

0 55-^. 5$T5C2jl?T5 ft? 45 ^gftft * ^rjfa^Toc 5 ? farj? 1 
^ : ^!5C2j5tC44 To 5)5 CTO? o!5!5 $s^ (2fl2J!TO C#R o)5I5 afa 6 !^ TO I 4f& 4?sf5 
3151? ^4M TO! 3! *ic4 af^ 6 !^ 4>4C$ ?TC5 44° 45^5 9 l44^1 faOtC 1 *! 5T® C?5 l 
^R?l : 45 5J551C5 C2JU1IC44 ^p! ?vC*!T4? *4l 5! CSftSjT? ^154^ *41 ^15^? 

' ^^!5C2^T5 OSWm TO!C5 C5I& TO 45 5J55R5 CTOTfa mft\ TO I ^fa^25 

- WSfcx# CTOlfro TO 5!TO 55?! I 

^f^»n : ^^RRSlSl? (SHilW <1*14^51 5155 ^lilll ®ilc*1 I 4 | W c t 

Gawra ^p?t<i *ra?i ■srctjr ^prw? ^w?!^ ^ 1 

^HrIM <l'i < ll<l (jSrtijt4) <^|4 «p 3) ■HW ^?I vo'o^lo?. CSJBJICSra ii|«r»1T»-SJ 


? >l 




^5!? *4 CO 55 I 







'Db r o ^TWHH RwH 'S 


^313143 toro 'p gfgf^j ob-i 


3f? 


o ais-ya^. 4*3$*n3 « ^uwHjimm 3wr 31^41 o^n^r i 

$33 : 4*3l$313 « t$1352jSl633 •3TC*ff 31»$4J to ^6«T 331 5631 : 


0 


Jte 

'aon<.’llfil*i*i (Algorithm) ft*? 


4*3t$3i? 


4 w ll$*ll9 3*$ «wwl& 443M 46? I 

♦* , ii^*iM GsjtsncsRt ’wopn i^w’ircsi •sw^i i 


C6f%* v -<£RI CTO It? <lf^TQ I 


vlftilwfl WIPI (2IWR 9 v tMIW4 *19 ^pS*H8GH 

■sjtgra? ^ >34919 4*3i$*ii9 491 to v ts^F£w> 

41? 4*3&3 431 2169I®3 55 3t I 


' 5 n'0Pi s’lra&s csiww <jfai ?ifi4 

C3W1CT 333&S ?9 1 >£ CHWWW 'SMlrt <2W 95? I 


35 99699 5HS&I69 <3$ C9fi 919519 491 369 «H64 I 


i£$ kIWI^ 31319*14 4£ TO 3164 

OTCTlto 6?f*l 41931 ajcHISH 5? I 


C2JWP? Wlt<? 4*9 49 399 fik.sl«H t 


$$l962fl>19 


??htf|6H 44 3T5? TO 365 <iW'SI«t?iw?s^ 1 
^WisjDl? 2lt4f6> 469 

4t4?9i 469 659 I 


t59if3? « cBf%v«a? cto^s i 


$$1952ii>1693 *1? CTO 2|f4li> 41649 *jrf spflijl 

431216914359 i 


^Kcauiw? 9i?j69 ?i*ihsil?'i tawra 

9if34<2itsii69 9i3ral34 59*9 i 


•sn^can 4HSS169 4??, 3645 ^PiSuit? 49 
3lf94 9J95I? TO1 9164 I 


^ CSflspfit 9t919*l4 65$ TO 9t64 49t219R 
6969lf?64 49 41991 2)69143 33 I 


62)5119 fi4l6$? 43J C9f*t 999 ajtfllw i 


o 4UI69V1R99 2 WH 414 f4? 

$3? : mwi i n? 414 'aulwvPi «rara csjmw 69fii3 ^tci? ?$ catarw a ^fl 

491 I '9Jl6»ttMI699 21913 ?5t4 to*3 : 

i. C369lf34 64IW4 C#R 41919 31=[913 491 1 
5. ^JlC^Pl '501GP1PP 69f*l3 4T919 CTOt 4&1C563 3f?*F5 431 1 
O. 2J64J4 ftpft f$4'3I165f43I 3ft*51 3531, $4 3t 3146?! ^5t ftnrwi I 
8. 513 to»t 'Q C®Bl fiJ3R CTCS|#C® 31^(1 1 

a, JR 5^313? ■’’f? aw toN c«fC3 3T® «<p ?^c$ 4c3w^ ^ ■ 
'61) 1 1^ 1 '5131? SR?5J?s to*TC?s 'SOTPWI? C^R ^5131? 43ft to?l *l§*f5 35(3 

O aftf-ysv. f$3lPk (Debugging) f%? I 

$3? : 62IW1CT3 ^33?f5 C93 TO ^51 33TW 3C3 t®3lftt I ai? 3IWf?35 ^ 9 

31C3 3l¥ 1 3>H®'5|?f^9 C5^5C? 33C3W CCTO3 3>H®t5l?li5 33i ^ J9 

C3(3^ fe3lf*tt^ 353lf5? 1 33 ?*iaH5 31 3X331 ^ C35M CSJWPlt 31331? ^ ^ 'JM 

f®3lf*k <3? ^31 £WC3 C2JWTOT? SfT'flC'TFSI TO <#33 TO C331 3? I 

C5FB315 §5( ij? 3C3 313 I oW^Rre (333 §3 CTO* 313 C3®I3T ^?C® f 7 I 

l33tol <W9 ^5T?3? 3fSHf> ^1 *j3 ^31 33 l 


. aoi»lC f nt3 p R '*t^ ®n?3 CRT*!? ’iRteR'i “siH 3ltolt*3 313 C3C?s TOC5 i 
<8 0ltffr& *4 *HW <nw wn 33t3R «I«fK '33f5 333J1C3* 35C33sfS 3TC3 C5C3 
^ ^ W ,p P*n 33T3R ^31 1 

blofB *1^ f33i 35t? 1 331~ 
qgjjR^I#^ 35TO13T TO l 

." ^?13^3P^335 5C33t,aiC5J?5fg»jl3”^3f331Co3HS5l?33^«I^TO31C?t 
X^|5r3Sr*fJ35 TO 333J19 331913 3J3, #3$5K<19 CTO ^3193 3301^ 331313 3M31 31C? 1 
3I13^5TC3 4C313 3591 393 3J3 | 

.TcHSSl? f^CSi f&31 35C? C4IWI 43C3 31C? 31 3C3^ ‘451C3 '33®TC3lf33t33 313IC3 
5K4 3?3? t% 43 C* TO C3? ftcrl fit's ^3 l ^(Mfllfin^ ^ WCori ^1313 ^313 TO1 
I 

0 «3->8o. (yt3lR>t. (Flowcharting) 1^? >33 fiWWRR <3 ^3T?f*t $103 3RF3 I 
•?g? : C?T5l9 TO1 ai33 35^0C3I ^f? 31 C3C35 C313T1 313 3333 3313R 43C3 TO1 3333 
’ ialC? 3B133 ^5 ^C3 I >3(.4 CSTO? 331? 413*1 4 C3C4 C2JK11C33 51315 (Flow) 1451C9 
TO 3S1 C9133 313 I <3R3l9 CSJBIR 5ffS 31513J TO 4C3 t3t^ 62331313, f3C$3 
•''534, 4H5D|3 3J35J34lit 5jgc?? 3WJ C3131C31C33 ^fi?l 53 I 

■IfWBpp «W145 ^ 41C3 «13 431 313 l 331- 
i. 13C53 CJFIFl? ^ 

5. C2IB113 (3R3fl? 1 

^»3IW3 CSFfFltj to3f45 3^31 5RR TO : 

^ ’l^C® 62JBJ1C33 $P*P*|J 63133 313 I 
^ «WI(33 ^3 351341 TO | 

<2JWT3 3f33^3 <3 3f?3TO 35J351 TO I 
8. 621533 35313 351341 35J9 I 
^ 'Q 3?C4t3 6215113 (R3I 383 53 I 

(gTCTC 4T4T3 toretsn 3*fil 43R l 
: ®5I?TOsrj ^ ^ . 

WIB 3131 6413 fe^3 *1? 6413 fk^3 351® TO 41 C313TOI 53 I 31313*14 $*(? 

1 *^^5 31 31 CSfC4®RfiC4 21315 3B139 53 I 

I P^BWl 33*3364 653 43W6 41633 3631 64T631 3f®41T3 3*34 31 

Wfa 6319113 3!i 


31 45 63 641631 31§6®3 564 3163 f4? 4(633 fiPl^ 41^4 633 4513 3164 
f cq^lu ^ <3 \5jfiN 1 1 




'3b-^ ftfaTO '5TTtfT?I c t R<d4H <3 «Tgf^ 


a. srshtot faro to 'srs^jo (Jr^st to i 
v>j. ^T4M GTTO C5^ ^S?IT ©IM1 I 

caf“T 5 T?£TO GTTO ’’ifaaC'^ ’TCJTO sfSfa TOTO TOT '51£*Tt I 
1 T. 3|f%fi> 3CTO C®H *R!WC*t TO6 ^TWTO ^sm ^TaTO I 
fc. < 3 FTEffftTOR C 2 (OT^ TOra (?T^ ^ I 

io. QHwtffa cron to*bi fasnfa® a*fat sjanro to <?r TO*ra toj 
< 3 FR>fi> TOITO TO! v 5 ft®n I 



gfiTPro^r RfSr^^ntjm f^sro <3 gtg% otrM> 





i -«mP| 


Computer Virus, Malfunctioning Program & Anti-Virus 


O <q>p v tv5klum C*U3 virus ft? ft^!t3 virus 43 $fc3 33? 

£#3 : >5ft3PT (Virus) : 3>P*1®Ul3 ^Mc®! 4^ £I3T3 3>p3$I>l3 G2JJ5JTC ^ 

<pfH$l>!3 f*idSC3 3ft^5 Rfej) cW5t, 7 ftS'G3Jt3 R*4I C*M f3c*1(.3 <RfCl 

*f!C3 I pf$3l ,; H (Virus) *N& vital Information Resources Under Seize 43 3*1 

313 ^ %?!3 ^iPT^ 3IGSt?lM 3C3C5 I 

'5t^3PT lr K*r3 $^53 : SPOT® *^333* 3*5 C3SR33 v5't$3l3 *Nl> WI <1J<^I<1 3*t<F TO 

35^33* 33C3 'SRjft *^£53 01 f333GZ?nff5 3^33* 3!fa® 3C3C5 ^13 3WJ 

30$ <pR$T>|3 <3 VS»WG | 

^80 3?OT3 to ygR v»3 13$3 ir cw-c?#®^ (to to 3**t3fa ^ 

<HC3 433) *tlto3* C3*lftsrOM $*t3 3^33*11 *jfaw*Hl 3*C33 vft<plvMW 433 felfe^ 
^3I£H3Q0TI 33*pHMM ft^ f33tfts <>t4 <T*lW> 3*^3 I 

43*13 c3op tog 33^33 33 ^ fedwc? 433 cw-c?iiW55 ^ 

31333 1 ^3 «f® *r$#3 *0*3 Vf«iCT5?i '03*3 ft* *fts 4©033 3J3$T3 

c*WT#t%i3 3W& %r m % 1 43 *TC3$ ^5 333 3sR§&13 ^?tc 33 ^^FR ^ 3 
313 'FIK rifinpr* UflFR ^ Vfc^RPl^ 4H3te Apple D WP 

O •Sftj-^SO. '©I^W 'SfTWS *1^H ft? ft^lW ^FHStM ^l^ITORI v 

: ^l$«il>i ^TT35TO v T*F c t : C4IHI <pFHS'CN ^sfelPT TO! ^ 

Rif®g^iw '2R5p , t 9 ft?i 1 orsR : 

i. OTRI G2fl5jffi c°iit^ croi (to 1 

wi&piora *m to ftoR ^feR <?n ^ 1 

o. '«Pi5c^<3 *tr ^ 1 
8. ^l®to Bad Sectors OHm 1 
(?. EXE I 


^ 7 ^, ^if?p( <3 ^n?m 1 

s Qs ‘'if^sTT^ ^SJ c*^?fT?l I 

^ Error Message Of^ni 1 

^1 ^Tvblvbt^ <1tfiJ*R R§ (Tp^f WT, Cv5^I v£R^ ^5 

^o. <pH3o|w< 1 <IWR (BIOS) 05^1 ^ TO WT, 3^31; 13 \5^ TjjTj | 

^ Ois^I *5^ (TRcT I 

6i?3R ^T^pr : v\$m fto fto T^tto^rc? <$* ^ ftiS’g i ^ c^ ^srj 

,:^f35TC3 ^T^t kaffirs ^5 ^ I (7TO- 

^I^RJ C^PtCRT fern TflqjO! cstwm 31 C®&|? l 

^wcjS® 3i^^l<i <1*3 {.*1 | 

0> (UrBWciu 31 43 CTFG3 435 ^HSI? 1 3 4?J 

^?pHStol WKM3 3513^1 

0 ^f?f->88. ftft^ 33*13 3 sH®^T 3 ^3lW3 3R ftf? I 

*31 : *F3®Cto WhJ3l toto 353 3^3 35ftfS&T3 ^3m fc5® 3^ 1 3 sftf 35 o 
iT^Wl 333 ^I^|C3 ^3I>| 5f33C33 4 3IC3 I W— 

>. <j5 C^5<1 '51^3PT (Boot sector Virus) 

^R 3 H^s ^sfepT (File Infector Virus) 
o. S^fR^f (Trojan Horee) 

8. f^CGfD® ^|?3PI (Mutating virus) 

<t. ^31^? ^fR^IPT (Command purpose virus) 

^ "^uh (General Purpose Virus) 

'»ft3P! (Multipurpose Virus) 

^ CWfa <<facw ^313 (Memory-Resedent Virus) 

'Sl^P! (Macro Virus) 

^°. ^IFlf3*M ^3PI (Companion Virus) 
m ^ 313 (Polymorphic Virus) 

^ 3I?fD^ no|^1>i (Over writing Virus) 

;5 fen 3 T (Stealth Virus) ^SJlft 1 

^t 8<? - -fiw 1%? wn "uifih fo? 

^ ^ ' (Rn ^ ^ ^ 5 -ct^t *nrot to ^t 

* ] ^ ^ 1 4 ^- < -* | 5*iw» ’HTO'f® ”TOI (spam) TOI l 'TO W CSIPfl 


^TC3I 3jft C35R3I 43^ ^-Of^ '*f§*F5 433ft ^ C3^T 


r ^Tniin '•^ ,v * s 

OTCTifa ^SJ 5 ( ” p (Tlfil? TO 1 

<3 ^ ^f'sist* ara ar'str ^«fat i*ra cronfa « cstcro toui i ^s 

^ TK asca TO TOTOTOTO TOTa TOT ’‘"(TTf^t TOT 5T] I '8CTO 



snwaa'a fafa>4a ^tataa Rvhp? 'Q argfe ova- 


vOb-8 SPPaa*^ fafa»*ta ^fWiyf t^’BtH *0 


^ I 


^n^jwn ^ ^a aps caw <m atata ®aj cn cspm caw ’■ana 'atacs J 

C ?b l C*feHW jR* ap CP I apt <£ 05pm (MW ®ta W$ C,a>lcil W«1? ^' w *ttt<) ^ 

\5P CHICHI <3Caa 5 ffoR? **Ursi cW$a CStW ^Cafjfa '5'5 i aa I 

OaW-t>8'5.ajlftt l fa? 

. ^natan® ^i-pf® at'D® c^rc^n aRSBia caB'oaic^ ^iwt ap <^R5 oi? 

^n ®aat wttat ♦HWhct crtto ap «pst fain ^OTnw 

(Hacking) am I <3 afcaa 3C® *1113 I f%$a|f®&H 'slurd Ptcfccasi faf v 

®RJ ajWta fncaW ^C?R l 4 R(SW 3t3 ^jHswl < r>l'Src<T i $W Sjlfe ap| 

farm f afoSR I B csa* ap, ®ca facBwa wtwt ■'ff® ap at i cnaa— ’ vnix fact; 

CFP 3>3fa ®aj W Pm 5jla>ia <JC«C^ I 

o «W-i8 e i. apwfB 4ft-’5$sTC?ra ata faff i f*®M ^imiajrtw am ata? 

; ^Rt g B t a faaataa *ht aaap -if^ti# >uRJ«i^m carcna m 
4 pg'o l 3a i ia a arai aPW— Norton Antivirus, Avast, ESET NODE 32, Bffl 
Defender, Kaspersky, Avira m>JllM l 

® i m i a f ® atana fs*tta : asRSBta ajamaa crot f^ aifetata^tas ara?t 5R c i aadj 
ofeatc aa at® caw a^n atsat am : 
y aftcaa wtcat caa5$® at aft at caonfa aa^ ajasja at asat i 
*. cafta®m c»rca$ assaft® cstwm asfaa atap ®ttam ffeca *rc® i ®$ asfaa 

®$3Pt ®P imt ®t atst? ^ac® sw i 

o. ’tfeacB® at w w5<3ajTtaa aia^a m a^ac® «naw ®tmta caw ii® «nasi arc i 
8. fBtawB apRpa crot atap '©foi-H^ aian nnn 
<t. fsfaa ai ®afaf5® ^wB^ana at ®aoa «i?ata caw aian i 

o amstr, ^HSisia P i rta qnfo aare ta fwa? ajrfai-^a ^ Sarerc l^rja i /^ 

: aRWta farm aj#t : ca caspi aR®5ia farm am- >a^ Ij : 

cqaa®? at carf®6 <iWt®^ caspt '5Rlfa8 (unauthorized) ajRt* a»^ ^ - 

spa ap ^ # at ^raja asiaaja^ ^ap fat^^°^ • 1 .. 

fmtaaa : aP3f%as aata aiaaw j}i^hh-> vaa Reioa' RbW 1 # ; | 

^t^ ^tas ap tsn ^ac’PP caa^ ^at ^a « «i ata ^at aa i wt fffi *wsj« *&' 

o aw-i8^. a>H®ijia vsi^aia ft'oica ap? ^ata sif^caiw aiaata - 

vpS a^oancaa ata fa^pt i A RPl^PfJ '~B 

$33 : <t>R$G i a va t ^a ta ^tat 4a* aapa ^Ff%^a csjtsna (Malware) at aR i : 

os5t « 'PtHr a^aatta ^^apf^tfar^caa^fasatpap i ' 

^lacw cBa afew a?a ap caa <3 pB^atc^wta^fSap 1 asHSBta ^isa;-- 
oa&satc^a atatca a>H5Bta caw ^aai apRSBp ■ap 1 
4>R$ 5 ia «f?ata ajfaptca ajaaja a*at aa 'aaa # aa^Baaita ^cat (i) Kasp 

(^) Norton Antivirus 1 


40 .. 

ppsn^ij^ ^ata a-awf^rfa 1 

0^ atata w 'aa 'strata aat aa 1 >afB ar^fe^ <3 jn*t arona S«ti 

• 3 **^* ^ ap pa 1 ^bp B ^it?ttfe 0 s t-ca?a 45 l 5 CT^, aRwt®® aa^oata 
^^^ata aataFts pB^ataf at^ia $®nfaa ataica jj ^sfetta *tp 1 4 ^ata 
r4S1? iff^a ?wS ^ata atarca fasta at« ap ^ca faf^ fa^i f&a#^ ^ifaca «ap aia 
6X8 ( 5^ ^ il6m cww i faCT arSifsas csatfiR ^[<Bai acBf^t 1 4 srj 

^onsiiasiltClH W(MPifaa ’strata aw 1 

35 #tj l 5 OT, <tlc^hl gt 

7 Rs«Jt sjcfTRTf ^<M 

Office Automation, Computational Biology, 
Role of Computer in Drug Design 

0 aj?t-i 4 i. 'afaa 'aiBtcaaa Pic^a a**rr^ Rxsifavs f*r$a 1 
m ^yps o ^»M(.x»Hi a s casg ^p f^ 5 p ^R$BiaR>fsas ^af^a arrgm aan ant? 
-p’: %Ta ataxia ap csBt facjm <3 2prst% faan^sm asat '$tw 

•ps «at^^ apt 1 caspt sif^pa ’ffe ca aa ta^pacaacaa apmap^tapt^ 
3pf <3 ^a»ata»R farm aaaam ap 1 « ai#a farscaa ?m ^at 

C5B1 «at¥ a^at 1 , ai 5 ft^ faf^ csBt faia an® ^at 1 atatan® Bfsftata, ; 5 t®ta ®aat 
■ifahtiacaa f^fitaift acaaasaa ata® ' 3 at¥ ®ca atw 1 





Jw- ; yffcf W&IUP'ff ftfrto 

M aiftiT, sitercu-H farSw atafafai farm, Swfifi® asfaSfawaa 

^caa^faas aptapaa farm, tarn «k afa°s farm, ®f®a ajp®m^ farm 
sn^s 1 t^s\ fStcgcv Ri 5 W wpt ^fa»fP 'SicBp-ta asat ant 1 
farms aat p 1 

pnTm «sr£ srcafa's arafafa^ « asfat farm 1 'sat^ 
aasB^ana « ^sajta asps faair* ^ca pypt vsfca^w ^sfa, attataa ^ra° 

^^t^aatw 1 


r W .XVxrC*. . . 




' 3 Tt < fT?T c t fa'eaM 'G 

^c«i<pSP^ $c<n«\5fH<* c*!$*l, wzw c^l, TOT3I, f$y 

fapit ^rt*noj > i < p°i cm^iic<jin <p$i to i 

*w«wfi>* facfix $w<* ftfik, fttfhr, cSf^r 

dsfawiw* tojw *aiwc* to^ch frost tot cro^Tt tos? tops TO3 i 
Prcto ^ott4®h[<p vjrhstcv^, vfoft fSISnJw fik«M tojcs ^«rJ 
ijlPGftFbil! GflcW^HH Plrt^i, TOiHJ tjw§ SlPfPn PiC&aj CSTO4®fSrth TOD^j ^ 
$JWM i ^OH? ^CWfe® I>iC^ TOR TOft* CTOTFT C&^S, 

t&m NQ Fsfe^ fS>fs?U|*1 TO!! TO TfTU® TO! CRS!, j 

roSTOt TO! TO I ^fro >{J!W$?OHJ ftrto $t<n<*2ft<P TOC*1<i>!M4 TO1ICT To ftfofcj 
TfaF SjlC4S?Wi>, TOTH] ^fro 4HP#Br SfFP I 


®TO : <*>FH 5 c£-HM SUTOtfa ST STTO!$STOOlfEr$ : ^FHStiHHh SKTOffe 31 
fa&lCH ^f&TOT CTOfiH RRj^ <JIC*j|*tfert>JM 4lttihl«?<pfR 03 

TOTO TOS ’llRFi^ TO TOtJW 3 i^f’Sr f<td*H TO! TOT I ^PlSt&'F 

TOTOffTO TOR! TO! ^OTI TO?H^TOC^f^3| (Bioinformatics) I TOHI? 5 !TOPlf&^ TO 
^TC>t 'S?t<tf4S3|*^0T<! fTOM CSG] fHttl TO& TO! ^ TO^TOJ t^T I 4W64 CS&\ 
m* feTOop, «H, lijfinH! ^iftvb TO^ ft$GK> TOTHJ Srf5«1 05&! i 


CTAAAGATGATC7 TTAGTCCCQd 



^rw)RHTMwfl>«a ^ ftrowrt ^?tt : #*T$t>ra ^ai^s mi 5 ^ j 

•iifam^, <#*r*ijh, Jnuiiwfafi, GufaES, ^touftfasi, ##®®ira 4 i «w fet, 

osfc^rm, 3 w>mRi, R$mwihi*i ^ «lfrlMftC'S*‘ , H | 

4IGII?RWCVfl>* 44 ^ft ®WII 5G* *|#5 JflE* 3#P Jflgcfl 5JfS <JR| ^ ‘‘“t 

qBJ'lt *TF5 iSRI '3TCR4! %TTW3 SOW I CT ■‘nfcus • J 

fijc?im ?m ^icB^w?ia#?i ^ &ks. ira sjwj <ocf - ; ' J ' 1 


51OT>i<)^T 'G ^T5% 'SV'l 

- — ~ 

-qiotilifa cvai : 

^ CSlfe^R 

^ «fn^ im^5 f5 CTfe^H 

,5 §|tf55#« wfcPw 

g fe»( C®l5lf*l 

(2 gH f'b'Sjl’l^ <3 C'»C'»^ < TCSI^ 

^ <?!!!$ tiFWI 
<^ 1 *tfe 5*s?l 
*. ?rorte^wHfe 
% ^OIWllUo wler^tiJ*) 

^o. ’Jn5C2FTC^ 5 T ^ vw*iPj4 
ii. ^tcai-^ra 
’•PIJ^R 
JO. 

J8. ^fS^'STR^s^ 

Jtf. aRTfSlfel^^Rt^STrf^ I 

O SRJ-b<W. <*T$C5® 5W fietl^H ^*IC5 ft ^WR? 

■S«RI, ’&?*< ft® ^ISf^T 3 ! ft •vFH'SUlu Sfjft ^J^Rf ?RJt W? 

; ' 4»HSTj I 3 gi«t fe'Srl^H (Computer Aided Drug Design -CADD) : 

’’Hfcws 5(i|ft tg^uw 5,c?ti5i R^pt liRsfB sqft ttri rpi «t>H®Gi3 &p®5 gm 

^CB fto l R i Vplft®^ ^MRt»K3 MZ^ra e tT «lRt CStwIiJ* 

? E?rt ^rt&ra fttil GIPt ftJTORt Tf& ftn i ’R §VWi '5WT «pH®'DM 

^sgmftsi^r i 

^HSGm (o'sti^W'ii ftj ScSRc^Wf c^3 ^(.*11 : 

^tf®H ^5ft : »IM4lWtW ^H3j[(«1H #5^ C«^l« 2fW*t 

^fej^5Tt^ ^rt cs?g#b 5 « <*I*H5ui<t 'ifes® gm-(*®fi?^<t 

i l^rrgf^R '5RITWf& 5 t (31W? fsft^RJ 5Pt ftPIW I 

■ 3 'pri ISf^n : Hr <?t?nPt «t>H®5ra ^f^rovs gw fos?i3w4 i Hr <?raiPra 

,r ^Hf^j^5i cbto jiI^c^ TO ot>Ml ^ira i 

*t«(j ^»JRR : Csf>(Ht. irai •i'jH «(CH4 s»Iu«i »P|4 |Pi5Io<pJI=1 

**im TO! TO I 

: fi | gst | v«) <nl4>0?ft ll (3IR WWH <ll^^ C?H»t >^R° C’tigt 

?I W^ ; cchH?* >59 ^RMRm 4p *iftnw csrtf&R « 

urg I >rra CtfUf- ®5. 1> tllft5 »I^hW ^?T*RS Rc-nW 9SC9 I 



'SM r 4 jWa<“a ftfa< 4 a ftaaR « 


<$* _ — — J - 

'^Z* yuO ajM'etW® aRW ft C^ptnu? 

0 . sitaawM ‘PHSB ia caraicaa ws c^'Giwst aucastcaB fac%a (DBMS) mai 

®®V^g ajaStaai aaift aft® m I MsBlC^S? ft<JCa c 1, ^jSH, ^rJRICT^'T 2l®ft <P|r.«t<1 'SFH 

^auP *rcft ajasja aatt mi <4Bt ads# osninrsra 4asfB area i ^fm csBwst « 
^jasta a^ta awj aama# aft6'3ajia Rwm amt aw i 

A dfl-ifc®. CAE (Computer Aided Engineering) at afHfcUw 3WH*1 ft ? ^ 

„ . Qp£ ^wsjWHa-wailfh aaWICT Wl *MM '531 < pF y lSu|s!«le<)> <all*ts ■ — 



-- 

simulations) 0 


*TC 3 FFS ^tJ 


Impacts of Computer on Society & Compute 
Related Other Information 


apRR I 4 HSBR 1 

aaaa jf #5 aaan-aawiwifi aia^i fswa fiwM aat arc i caewt apn— 

C®5lH5 §*tra-atijwt « wWlwM; *RSBR fen (graphics) <3 acsftt; ♦RSUm ai-jwa 
1 fejW 4ai 3’IB '5il3l < W c l (data acquisition), Cat's C3!c5il>!'5 , 1 'Q ®VtFR sfen 
fitlS® flCfrUffil £CTW WC 3 <H !3 T^f 3 Saaim afol a*fa, CT mot ^ 5*1 aR^Bta 
<(a?B JjSPtW al^R 5 !® aRSBia ft#5 §WR (CAM— Computer-Aided Manufacturing) ai 
5^3819 aafa® SWS (CIM— Computer Integrated Manufacturing) a*fl 55 l 
0 afi}-i® 8 . Computer Security at a'MSBia Ral’fST ft? 

mw at rntfifs aift 5 afta* **H 3 Bw aja^F® ^®wia 


osw-i« 8 . c^taafRSBn ft? 

®^a : ca #"t$Bta«wt waaaw caai^at, ®ttcata-srcata, arsiwa atpiwat 
ajaaF® m caoww cm asftftBta aw i 4®wta aft *p asa viiaa. aMwi aiaailtw- 
aia^s aa at i 

O aftf-XW. am amt (RAM Cache) ft? 

'6'sa ■ aqcsRt aft anstcata mi ajtcaa 'sttafawa am <^jh (ram Cache) ftwca aia^j? 
aatt aia i ancaa 4$ ®rw ®nif?w*R cstwtcaa ca wiwwt aia aia aja^® m ca$ 
'mrowt ®tat amp i 4 >iosR aftcsFiaicaacaa ®ar®wt fstc® aia aia ftw caw aa ai i 

o sw-i<N>. a^tBrna csmm ft? 

: *Ki>wa ac^ ^ftftBica ^fa awimia liwiB csnsm i amai awiM caaa ?fa sfa 
4>H5 Cr <uaaia«p| 3 l ^ csipm aiai ^raimi a^tc^ area i 

osw-itra.ftaiftnft? 

tS’Ofl : <pl*H' 5 uiw caai aEicai^f^ta wii ai t^macamw aw ftaifta i 

o«w-i<?v. ’tmmft? 

is^a : ^ aawa c^iB^ftftBia i ajwa^si^wftcaaro^aiaia i 'QSRara i'tO'ina 1 i 
O (GIS-Geographic Information System) ft? 

'£'s<t : ma asftftBia fti^a, at afppftas a* 9 !*!, ^fa, afaca'i ^ 

oslciifo*? aiaasteat <3 aifaaifift faaa 'sai faejiaa « <mw aica i 

O ^fS-i'So. ftfam (GPS-Global Positioning System) ft? 

frsa : ftftm ma ^asfB arafei asftfSBia ftcSa, at cslwifta? caacat ^aara && 
ataa^a*it®i laaaa^taa a?sia « lacgawa arajea ^ aia^icaa ®iaaiaj ftaa c t ^ 1 

o t^facaro aaw aw? 

^aa : <3ft%5 fafag cawa mi faft^ aasa i mra miw acac? 1 
caaa, 05 ftai rniwR acaw afa»i a^ 1 ft? 'snw asftftBica ana a 4 aia^ 
asai caa5 1 asftftBicaa aram'S R*i ^tfsrs 1 laa* atw 'aca^ amt aiaaia asat ca^ ^ 
4? 'spjfaat »ja asaw apple <pH®Bia, afeFpftB arc'fcm ^sjTfa ca*i * nA [ 
sift^t faw asH^Bia caawa a^tit ai^icaia mj a-aca r fBaia aia asca 1 j; 


5^3} ; ’anasftp ^aBat^fts aaaca at ajarft^s aift aftas asramca aja^F® waia 
^feawa, aftfta at c»n*i%$t %aa fa^w taai’fanfias aja^tw asftftBicaa ftawst 
^w 1 «pnataas va aqfmfa ^ ^ aacaa faaia^i aia^t ■stajaa sicaisH m 1 aRcaa «a 
'S'sifl aiw aifti^BTcaa 'sresj^ffa (logical) ajam ^ft aifa® ^sata ^sa 1 

0 ■jRt-i'jyt. «caa-aftia aaw ft catana? 

s^sa : ^GratacBa arca aa^ia ^iSt«ica caw ca asftftBialB 'siajiar asftftBicaa 
aca ^wcacBa ancam afBca caa aic^ aw 'scaa-aftia 1 

oa?)-i«».^Biaaaft? 

: 5%iaasa awi ^9 t j^ aspfta ofww cBftwia <aB'saft 1 >a caB^sanft mst fa^ 
B^wtcaa acai anraRas atmia aw 1 caaa cBftwwa acaj aswa aw, caoww 
^caimfBca^asataataia 1 
o«fct-wt.mR§tft? 

^sa : la-ift aw aspa^Bta asaiaa aasfta 4^fB aia 1 ^ aafe® ftftBia csBw aacm 
as 1 4 a fa^fla fa?ia ca* ifrs IBiawB caw 1 fta lafacBa 4^fB aica? mia sna 00 
aaia 1 ftg 4aftT§ta amca ^ 00 caaiai^->aa aialBw asacsia m o caaiarSB 
^’Waiataa 4as|B ft®a ataava®! aoo caataifB, ai i<t caw ^olB aia aiaca a^a 1 ft? 
^'ilNainB ata caa^aatw ^ ftfew 'txto caw 8 oofB a<fe aia aiaa asat atca 1 

^aa-i'irtr. 'sRara « <ppaSi ? ta 'sjtasfaa aaw ft caTana? 

^ ' atpa^pi maia wicat <Dai^ aa 1 >aowi caiara afjmilt iftfa ^ wta 
^a, ai farSca mt aaa am aatB'aajia ai ^atsw (data) ‘asa asca caa 1 

^^Hs&iaaaiaamaaro^awai^m 1 

^ ^ Nsera '5ir «p f aa ^wt csjtsrta £i?®aalt ®®fa® 4® qacaa cgtaia at ®r?aiaw 
^ca, at t#H5 area 4a; asHSBia fat^aw «Raia aiftcaift a^ca wiw 1 
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RiPi ' 3 rt*rp3 c t 'Q ^5(1^ *6l 

O sW-b'to. •jRisrsi ft? 

$53 : 3133 fes i mft to, "flaw ®to 4H$'5im cftro f&si®t3ft3 3 ^ I 
3faRrTC4 Artificial Intelligence ft ^ftSTCIt 3ft 33 I 33ft 3®roi|<i ^P'lSCm-,-.. I 
l £]3S? ft3E3 3?f33 TO? ftf® Jf'i'iK ftC3 ftftjj 4*<w> *IBW l ftyt aft? ’ITO ft§j I 
f&St 435® TO ft I Artificial Intelligence ft 35ft <pR$E|3 I 

ii]4f!> TO! C33153 3H4Sfrf®3 ftCST 4ftt$ST3 ftTS? 8 ! •MW ftC3 I ftftt$g|3 I 

ft»IW 3 1 ffil3 35®T ftsi 3TO, ft»IW ftft'ff ®3J fTO ’J'fa Plait'S tfm, ftsirjj I 
>TOftl 331313 4353, ft®!53 ftw®! < lf?ft5ft SFRft 3*353, f4®153 ■>i«|wi'oW ftW C*tft*j5fl I 
4353 ?®llf3 ftftflWW 31TO ft'TO'l? ftft "©ftft 3533ft 431 V® I 

<v4TO 5313563 $3*lft Sfl^f®4»!53 ®1313 Sfellft?'!, ftft ft^?i. ftft’lft CT&eflft, I 
^?pra ftsj, 3 % ?®r# croi ^rwra 135"13 3J3?13 ^5ft i 

OfiW-l<to. MIS ft? 

$33 : Mis ftft Management Information System. 5415ft ftftPl te ■sft'l 4lfa% I 
•yjlCft $ft5 3 5$Sl 4R$5[53 TOft 8 ! ftft, PWS •Sft't 431, ftft5ft ftlftCM 3315!) I 

$ft$45 e 1 3 ®ft 3*313 4416 3sR$5T3f®P34 3J3?I? vnl MIS. 

O ■2Rl-i < ti. 3315ft 4H$6l3 2fg%3 3®13 'TOtftft 43*3 I 

TO31, Briefly describe the impacts of computer on society. A'?® 3 ? fifiiSPf] 

$53 : ftt*(f34 3®J®13 4>3f34 l5 » l ®ft Sfgft3 *t®13 TOl3^3 I •pRS'ClW ft# 1 3*4 1 
t)*TO 3, *f®*tf®, ^f®, TStfaft 3ft ftftifti sfsft 2<if*lc8)3 ftft 4? aronft?^^ I 
ijf^S i ®9JJ sj^%3 $5fJ35ftft ft3313 ^5ft“ i. 45® 313 3554153 43° 3ft®I 3ft 55; 

333 3 *lfft3 TOE3 3ft 53 435 3. ®K3*ft4 C3!ft53M 383 I 
5 *® <l l33^% t 3ftl^3 TO 531TO1533 CTOI ®ft£fgft TOff 3*53 I 

3J3?T*fft « spjft 31*(354 3^4 3ft ft 53ft 5ftC3 3ft3®l TO I anjft 4 I 

3J3?t < 1ft3 TOI3 <^341 «|3? I ftl^3ft ft5I^513 $^33 ®ft Spgftft 3li4 2K'-'.' ^ I 


$33 ft&Ffa I 4 R$fS° s ft?! 3 FI SwBftft, 


^$Ilfti 333 ®ft 


ftDtl 3l3^ 1t3 i C$TO3 $3^ $p3 C3$33ft. W 

ftlSflSJTftftS gpjfe, '5«tT51«13 fftftftl STjft ?®lllW 33? ®3J ^ 

$^3Cftftf34 ! 

O ft>f&B l »l 7TR ft 435 ®T C3ft «3*^J <i f? /44®3 ^43/ 

$53 ; fefeSM TO ft ?W 4 gf 3 4 ftfttlW PTO 313 ^Jft 4 H$i ?!3 ^ 

435SI333 ftf*lf®3S 33ift ft 3sR$^ 3ft® « ftIft3-2!3H^® C33tft ®?Cft^3 ' ■• 

fi*t>3® ~[ 2|ft3 TO I f$f®F3Pl ftft3 4H$'5l3 ftK'UWlftC® 3133® 44 2J413 £f?ft 
®JC3^ ftlft3-SJftC33 CTOi ft3f3ft3 Pnxj'ol Slft3 4ft 53 I 

|®i R^I^nst i 

cm^tTCTt^t gst^ 5 <3 vsjt^c 3 ^ i 

VS. 3ftS'33JT3 fft$C3 SfSftft <3 ftftft® (unauthorized) 3T35J3 C3C4 3^1 ^ 





Imformation Technology 


Data and information, information collection, 


syllabus — Information Technology 

nxessing and distribution, System analysis and information systems, expert systems. Basics 
of multimedia systems with examples hardware and software, concept of data 
(impression, multimedia system development life cycle. Local area, metropolitan area and 
A ide aiea computer networks. TCP/IP protocol suit, Internet, Internet services and protocols, 
■temes service providers and their responsibilities, intranet and extranet, World Wide Web 
nd Web technology. Major components of telecommunication systems, mobile telephone 
vstems, satellite communication systems and VSAT, importance of fibre optic 
communication system, Electronic commerce and technology for electronic commerce. 


Data Processing and System Analysis 


0 «*->. C®5T SJCTftlft? 43 ft’I’Otft ft$3 l fo8m fift&fl 

: c®5t SjCTft? : CS5TC4 Sjrofft? 31 2jf4-3!43l't3 ftTO? 3J3ft3CTtft ?*)<MoH3 ft ®WJ 
' r ^'® 431 33 i ftftPl ?®Ilft3 ftftft CS5TC4 ®WI ft 

'^3® 4313 ajS3RJTC3S 3ft 33 C®?1 SICTpR I C®St -SjCftfftv 44f5 f333 4I3 C ( ftTTO3 

3TO 3(3^5 ?>!43riP t3 3M313 ftft Obt>H4 SK33 4313 SMI’SH 53 I 

•"’ «Rft%5 3t*t ; C5S1 «S»lPR 3ft49ft3 ftfe® C®m 3m, 

s (J5&J3 y& t ^4 3 c t ?®Jlf3 4fSf«5ft < #3TO TO33 43C® 33 I C®5l 
>*1313 313 5W- 

i. ?3*^ ; feft3 3T3TO3 ftft C$Bl 3m « 4H5ul(.3 OS?! 4®; 

«(Cft35 ; 35 , )tt® 05^13 SlCTptl 435 
«. ft1$5vp : s^« «|33^?ft43Cft , t3ft®ft3J3ft3 I 



'5}#^. 4(. 5*15*5 RPww R'fliH ~G 

O sfiJ-5, ?5<hiM*H (Information) 51 ®5T ft? C®5t « VwtiHwfl 5E5J <lH5I ^ 
ww, cstJr « ^H*MWiwfi 5 ®hi f*t35 i A so®v fifir&fl 
S'OT : cJbEl #tl •'ilwloil 55 455 f5$ f5‘3®5*l 5J1? (Raw Fact) 1 ®I5 ^ 

5ic5 ^*j®*i*i®tc5 5i®tc5i c®5i 5t Jiwfw, 51*155 <3 5J5#c51<tt (Useful) 1 $ 
c5oi! *M5 RRsj) R*im fifths *iW c'blil I^g ®15 GEflQPT 5.°^ ?555l^r 

3i<mc»tR f5^1, ” p 1?, 5?J*W <3 Wt 55555 1 

55 ?555W‘W? ifIXH « «5^<3*f 55 I ®£5 ^[*TT515 -3 ?himw , r TO*trJ ; 

5 lf$®, ’Tff, Pl^CTMI, f555-5?fi}8, fisw, 55C5I<1C5t<ft 5351 $fe® 1 51^5 #%j , 

V'NH’H 3)3# 3>C3 I • 

C5?l >9 ?H«HW“lMfl TOT <1T«*5T 


5T®4I 

51 ®«fl TOU 75«sR«IW >'rj>Ri1 
0S5l 51 52TOWI, <R# « (Useful) 1 1 

c®5tc5sK?pi 5t5 ?555C5j*R <11051 m 1 

S.HtMitiMi cron Rrora ®i5r4 2^? 
5M 51 4j5#5iSI u<nw» ■•nc?! 1 

?555««H C5?|5 1 

$5155*1 ; 

3#5 4ft®l5 


c®?t5i$<ira 

>tRRil ®I$T>3& 51 <MI»N <110515 ®5) 

CS5t 45lt» iiM^ 4l5‘f| '5$K? , 1<P31 »i*R 
51 ®X)5 43>3>3 ObT>l I 

tf# <3C5t3ft C51C51®15ltf 451*1 55C5 51 I 

?W53(.<Hm 3 0<15 f5# 5C5 RI 1 

'Shl^ef : 

<1*11*1*1, fS'StfJ, ooi, Pl4l®, 00^, 2)55, 

*pii?51, <#»H,5lffi5?®Ilft051>l I 


o 43 -®. ®«it « cjjmtCTm sfjfc #*? 

$35 : ®5I4*lf® 5*TC® 51515*1® ®4J 5MT 45? 4C5 5)55J? 5515 2pgf%^ 

4C5 ?3<f>3C 1 J*15 cG+wWlw? 51 ®1?fr (Information Technology — IT) 51CT 'sifofr? 

^5 l ®4)4*[f^ TJ*!® 45f& Jiuftv* 4*1% 51 C514IC5I4, cSf^fmtwm, #53 '- S J 

5*351555 #isi 53(55 4*(%5 5fiww ^55 5x #5 w tp^ ®n® ^ 
^ «||R$6 I >llf<Ns*IC< T»!T5 C^TC^T ^H^TjRI ^ CBf5fCTl < ^| 
Tpr^ra iiito ^rprShi 's«u R^«t, gfftRir^H 4??. yj 

^Rwlwn "slfeSH-^^FfiSfR?! <u<i'^lt < p RCTM IbtVi ^1 2(5 l 

o sum. R^Ft-r *n5t 1 I 

f^FiCT? ajwPRi *rtira C5rmwm <sp^yf <H5 r - ] '\ 

(7iC*l, 5«*lt 5W 'Q OW, '5(HSR X581J ^RFI-SR1!R? <15 ^ ^ 

^<ira C55 553T5 C^n ?m I •‘1T5IC53 <tTC5 5^, ?f? 4C5S,' <TK65 5m*t ^ ■ 


C5H 

m 

C55f?15 

ooi 

fei^ 

sm 

00^ 

^51?5t 

Mt5 


^K.<P>t-a ,J T RfRosPt 511OT f^BgR ^ .gfg% \5h>'0 

^j^C6* T 5RT 55 I <H3 >2PT5 WfK5i 'SflGtl ^?lft 5i<1 %5 ^5 ^Pf5f <3 5#I I 

5R#P» 3F 5 ! 1 5tel g < 1MR15 ®35C55 TO ^5515)51(15 ^ITCT S|x5|5% 

| JK® WIIT5# Plf555i, 5)?aW5, ^RR-SRR « 5^15 ^f551 2JjPH I ^<1NR15 
^ TP5? 5fe C<TC® 51^1 ^5Wr< 51515 45? fip)15 ^5^ f^S i f6l3<ica5 5IFTR- 
sfj ^ 5nW ^nw ^IFtR-SFfRa 5115c® 51C55 I 45? ^1TC5 ^S5 5&C® 2S5 5 5C5 5151 
«t«151 5C35 ('IkiKM-M, <115351^, 51^5 5IWfC*ll»5) I 455 53lf5 T(P15 <15 15J1C51 

5^3 3ps 51C5 i ®155 5CB ?f%BJ&5 5lf^5 (IQ, 5l?02H2H55M5 5C®1 ^5 2fg%5, 5T 
5C5 5151 55C55 C5M1C5M 53<1ff® 551 55® ^5 I cS%515 « c5f5JJ15 5T5?t 

35T5C55 5OT WM1CTM 5153(15 5ITC51 <l(55^5 4I5W> «5* 5C5 I TO ^5^) "?IC5 551 551 
3 ^HOTKI 5®5<15 55 I 5tC5 %5 <jpt%5 C5 C5TC51 1(1 W 455 d>Plt*J“IC5 ®5I ^|5H-215T5 
Tjssjf 555 5J5C5 I df®<3, toPife-H ?W5§f55 53<#5 ®315C55 5C5 5^55 ®5J 
if36l5 515^15 S(i5 5t5 I 5tC5 §tC5 4CC51 5fe , “1l^l ®51 51515 5iC°1 '5lf5'j?3 ^5 | 2|^fe5 
3<C5C^I 5I5J5lf55®15 ^55 5C& ^&5 S<1S15 51 5)l<$®l!?c5<J I 4C5 ®5I 5^(515 « 5)1515- 
■1515 55ii® 55 5f1C5t 5W5? I ®WJ5 '51515-351C55 515 C5C® j_ 511CB5l?'B 5J55J5 

5C5 igjC^l 5C51 15T35 45 fitfS C5C5 551?H^ C5MIC5M 551 555 55 I 45 5C5 45?51D5 
5C55 *15 C5H < P°1, d>l*lI®^W5 45lt55 51155*1 5^3515, fB3P15 Rl55 ®5jlf5 5J1515-21515 
551 515 I 5^5!C5 5)1®, C5^ptJ5 C515, C5®15, ■I)lci5 < ll?i> CBI*1C55C55 5C®1 vS^Vo '5?Usilj('a» 
*MI 5C5C5 l 5C5 ®WJ5 ^1515-2J51C55 <lf®e 5IC5 C5C^ I 
51?515 ®<lfi>5 5II5W5 ^>55 f5<J*1 <#515 ®WI5 '5I515-21515C5 S15« <tf®%! 5C5 
?OTt5 i 5C5 ®5iar^ 5X1(15 4C5C* 5T515% 51TOB I 4 STgfot® W TC *i r 5 ' 5f*H 
^ f5*TTC5C# ft# 5*5 ®1C55 C®®5 f5C5 *ff '5«raft5 2jf®55C<15 515K5 

55? 

’IW 5C5 C551 515 5R^5J c6f®TC515 5®, C#lfe*T5 5^C5® 1515 f?3p1 <#515 
i5)-%<ira I ®I®5M f53p) <#51*1 ^<ira *#5?W 5^55 ®*!OTi #C5 ^3?55IW# 
'5?5I5 555*1 5C5E5 I 5l*H$5|5 15# ?^lu(.»io S®|5C55 5t®1 

^ ftl? 51® 45 #»n*t ®5I ®151C5 <#*1® l f5S®CS ®1® ^C5C5 R^® 

C,|,,,, W5 C5B'Q5l¥ i #C>35 5p5®lJl5«C*n ®1® 4C5 ®C5J5 5IW 4 C5^'<351C# 5151C5 
I ^|C?? ®51 '51515-4515, C#T5555#n, ?-C5?*1, ?^15C5t, 55®, 
5WJOJ #t®5 C5 C5IC51 ?IC5 C51C5 551 5®55 *5C515^ 4C5 ?#l® W5 1 
5H®?1C55 «<15 ## 5C5? ®«5«rgf® -IX# f5ff® 55C*T'Q 4C5 
® <11515 5*5 55 51 55? #f®^ 5ftf*l® 5*1? 5t® 5554^ I 

^ 515 4ffr t55I*1 *5® 5C5 5?515 <1*ftt5 C^tC5C5 I 

^ (Data) 5t «*11® #*? 55CR5 C®?1 51 ^*11135 5#t #5 I 

‘ ®l®6-^p 5 5*55*1 <5®515 ®5I 4C5f5?C5 5)55® 515151*15^5 (?# 5 

0 jw ^ I 0# 45f^ 455 515*11 ?555W15 5 ®C5T5 ^®5 455? C5?l I 

5C5? ?5 5515*15 <1W51 515 I 
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glCWW?* 7 ! ftWTOW WTTO?? RwH 'O WS^I 

Datum W# TOpIE? TOW C®5t (Data) TO W$ ®I© (Fact) l wlWI TO*tt (Idea), ^ | 
(Object), W* (Condition), TO^I (Situation) t®Hf# Wilt, ^ (Figure) TO ^ 
(Description) C5&1? '5f5^F I s|f®© ®l4®Wl? C®&1? SPJ CM1 l (-4IW1 #?1? (Event) ^ I 
c®Btwf©® wc® i c®5i to® w to®i!# #, ©^ w wwt ft 5 © sc® ?te ? 1 

ifijtTRj os&t : ftl? (Content) TOTO ?®T? ?wt® (representation) ^,1 

WC?® ^CSRJ TO® ?1C? I CTO? : 

ftScvft® (Numeric) OSDl : WH ft? C®B 1 Wl TOI TOI, CTO?— W?, 

CW®W?TI t®)# I 

WIlWWl?©? 1 (Alphabetic) CT©I : W*? An C©8l ?®T? TO! TOI, CW- TO, *W t®rfe , 
W I UHRSmB ft (Alphanumeric) CS&T : C? WW? TO l ’H# && W?TO! ®* 

3S, CTO? ?tft? *TO I TO TOETO C©5t WTO ©? ?C? 35iw® I ®P’i$Gl? WTO ?? ^ 
WTO 5 TOTO <35©T?®1?TO?C5 I CTO? : 

ajlftnp (Graphic) C®CT : # W C?W W55*S «8l, CTO? «3JWW, *©, 5t“s t®I# 

W^Q (Audio) CSSBt, CTO?- ?1?,®Wt®#M 

(Video) C®t»I : 5WW? TO#9 C©5l, CTO?— f?E?W, WlRt»rl?, <3TO| 
vai^lCTO C?®f&,t®l# i 

WW? fTOWC®8 C©6t® «|®l*c6h TO® WEB l CTO? : 

(Digital) OSSl : ®H©© 1? C©6l SKTO ®W? TOI TO© ft# W *fflpra C© l W«| 

^ w wto to tow ftfteiw ton i ®it, ®H©6ic? totoetoi to ®m ft®© 1 W ^1 1 

?? -(©ftg |W (Non digital) Cffi©! : WWERB foil?? wHc? C5&1 (71 WWC5J C?W® 

TO, CWSEWT? TO C®IE?l©t R>le©M C5©1 TO I CTO 1 ! TOIE® CWW WW? TO®?. " '^' 
rptSlTO, ftcwi? #, #H ?f®, WTO ’•ft, TO, TOI t®Jlf? I TO«CW ??t TO-i t ' 

TOt TOP# ®H©etC? BIBTOCB? ©?^5 TO I TOW® ft®S WTOTO '"■* 

fef^jJjW 0S©1E® ?f#ft® ®C3 ®E? ®H©ft® iml® TOI TO I 

O W3-®. TOI Wjft® ®T®TO#® WWWOEW ft ft? WCTTO? WEWT5?t TOM I 

: TOITO^ 5 TOWt# 5 WTO! : ^’JRSRlfTO C«tE® WTO 

TO^5 5C5 ’TOES l fTO TOM WTO ^EfPt TOI ^EW : ^ 

y cUCTOt (Telex) : C5CTOt TOift 5EW OTT^-CWCTO 5^o«it 5 !^ e t l » fl TOiftE - - ^ 

aR«t <3 to# Sto cm 3^ t’ft'i w^sra (#^tro) toto toi to i w^we* 
WwSBRi cScro Grot 'gtoeto wm i $ 

y C Pftcfr^ g (Teletext) : c0fac5sf& TO 5 © TO^t W3TO WTOJ I 4 W^ 1 '^ 
C!bt> I W*1 C«tE® *[iP! WWEil CBftftTO ^*3WETO WTOPI ®«U W3W5 ^ 
^nroiTORl TO?, %* WC=ft5? #E*f©, FWW, WftSTO 5 TOTO TO?, ft»^ j 
TOI TORS? TOI <©fW©3© ?FWJ? TOI TO? WE? 5 1 


fafSfvSPT ' 3 Tf , =rRT c t f^55H ^0 OrD(? 

— ITTZ I 1 

' f^6C^ (Videotext) : 4 WETO (7©TOIP# 'SITTOSI 

a ' Jge, c$?TE?ETO WE? WETO ^ITO ®E? aKSW%? TOI WTO? TOC® WE? I WSfts 

^ CPftj^TO Wfol TO# TOI TO i 4 W? 5 ^ c6ftE5^5-TO TO ®W W351? W TO? 

#?© CTO? TOI TO l 4 ?I?^T? ftwft® CTOI^I? 5 ^I°?I?, 

TO?!???, '? < F WE?© t?C?© ^®?f? W?^l? WE? 5 I 

CT$9I (Electronic Mail) : ?(.®ljf»i<i > ^IsCWC? ^-CT? 5 !’ ?W TO I 

9 " JI© TO 5 »RJtTO ©3® « S' 5 ® v5T?s?I<r?T I (ilTO^T'Q >3© TO 5 © W'S'Sflf®® ?C»t3P<i> 

^jplIlTn? 'Q fttM CTSTOIE 5 # WW? I , j 

^jipTOWE?fts (Teleconferencing) : ©%W?tCWE?? WWW TOI '5|<J^IW? 
4^35 (©faWPPTC#^ wn TO TOI ^ W51E? 5 (©fTOTOTETO ?PT I WE^T a# 
5j^p 4 *Rfif®? S'ftMH WE?? I 

„ ^8 TOWTE?ftt (Videoconferencing) : ftf®>3 TOf#it ?I?^? C^tfeWTO 

^ '3R?£lTO?#<n ?wwe?? wj^t? to? ^ wwcw c?c? wcwtow? wetsiTO 

I >fl© TO 5 © 3FTOTOM W^fll®? 5 CWWEW? ?I?^I i 
H, Ht*lSfdW WT5 (Electronic Fund Transfer) : ?C c l3Pi < r- Wl* ^PPPl? TOW 

©t* i !EWT’T <8 C®Bl CRSTOIE# W?TE? $c c i21*h < *> ©?IE? ■jjHM? I >5 Slfe?!? ?Cd5P( < J i 
®?TE? ?IRETO f?f%3 WW? (TOTE?? TOW 21^® TO# TORR-SIW? W ?©E? #WC?? 

W? TO# ?f?WE?? W?TO W«R 'Q Wit##!? 5 ?? ?W TO I ?#W? ft# ©3® 
CWntJEWE® TORE? 5 ? f?1®a WW? TOBTE?©? 5 (©WT? OlfTOIOEWC? 5 4 CTOTOETO? 
(TfPTOIE# W?IE? WtE? 5 ? C?#? wHSOlW? WE? ?WI TO l 

o#-H.wnc«w?j«R|ft?2ic?mTO#T? 5 ?M i 

: ?WE© TO5 ®?I£Tgft? TOirai?? 5 !? I ?I?W, 'WTW^TWWT, (WWEW?, f*tw, ftw?, 
TO” f*m SRffec® ®?I2Rjft? TOW? 5 TO?TO? ?ft#F® TOW I ?sWTOl??Mra 
< ^®? RW®! TO? >3??, TO5f$t TOftE? ®?I£j*jfe I l?E6 ft®3 CWCS 

■--isqft? to?TO? ©EH? TOTO TOW : 

©?Wt?TO CWC2S : ®?I21^ft TO5I WSt? 5 !? TO?? 5 , #W, (SFfe© C?TO?tf?, f?W? WfTOTO 
< ^^3® #CTO WTO?? C? 5 ?T? 5 ©PT5 TO?® ®#TQ TOW I TO?W? ?rf?E®fI ? 5 ftlS'i»l?W< 
TO?? 5 tow i ®?i W51 ®#ro W? tow, ft?W5 ©g® 

P©w^?fe® TOftre 3IWS? i ?I?W-Wf?EW? ^wa'® ?”TO? WW?-S(TO? « CTOflEW?, 
®JT$, C6ft®»(?, ©fw6©r?, ®H©5l? 5CW©^ CTO©, ?cw2^® (Pit? <3E?® Wt6 
^t©l?c?b ?if?fetj® CTiwiwi’m w? ??w crowEwc?? w#? 5 wto? i ®?ja?ft? 

; W??]? W#t® TO^f?? 5 ?J?W 'Q WWt#-?®%® ©3?? W9? ?? I 

‘ C, ftETO? TO ? 1( 1 ? ®TO£Tgfe : TOSfTOW CWWETO? TOTO?RI ®?]£pgfo TO?®TOE? 

F TO 6 ? I W5? 5 ??, C?W??, 3fW?C? TOTOTWWE?? CWWTCWE?? CWC3I 

TO?® ?I?W? CTO1IETO? ?J?KIE® ®E?C1 WTO5®?, 5 s ® TO?? WteSH® i ®CW WI? 

'Sfron c?m ^ ftn*R3i ?i?^i to^ wwft® i ©1 we®i?, wit^, ©ft®??, 

?sftt®&R ) gcw g f? ® Pltw t®nf? CTOWETO? WTOE? f??? TOC? ©C?C1 1 


*n*td*t R«h « 


.">i*l 


« 


: fwra ^<!iw5fe? ?ym toto f*m^ tobi cTOCTOn; c 
fos* I i*PR t®51 TOOT (3 s ® ^tOTTdOT TOl «llt»lfiftM WlWI C*fd ?? 

TO$ i Rft*} CTO *Tl$igft ftdt 'IdTO ^ 

^ ffsmw iSgfod cro *ot i wi <3^% ct otto stress to 

ss«jj TO<5 TOOT TOd i '5rei'$t ci»1*il«"R, dJftwH, $-t»&*1, Tfr^, 

4>N®5 id3 totpi froni qurDti tot 3OT \ 

faflaH JF^?, CWUH : R»lc.*nl ITFnftTOTO *(WBI TOJSfSf^t ft®j5t 

■frgR^s ^5 to i ftwisra ft®3 *iw‘Hi*4’ shifts ^ 
jBPlCTR , c Sfi fe-fl, *-CJlH ^B CTg $3# -sn*(IC5f fttt ^C9 *W *Rl TOW 

®TF5 TOd i TOT fTOH »ll»K.*ttl Rd 5 <fll*ld TO *«M *lfeos 
CBtc^s TO*1 d *tdTO C*ft 3d C*ld, 'ST ftd ! TO d® TOTO TO3 ^ f 

apitOT to® i g^iiiw ^Rot? toto ottot c*w, otto dd tot tow -r^ 

<MW i ^FOT fTOR Rv8j«fjH »wM*ll ftd «il»(lc , Ta WW 3ll®rti 3OT I 
fefatpfl CVta TOT SJ^RI TOd <mld4 'POT TOU TO 1 * I TOR 

<JCT TOT afgfeg TOTTIW (blro^l CTOT *twai 3OT I ^ ^ 'Sy d ®5W 
cam ftsnrora ^Rcra *r$ft tosi osjot 'iTcro i 

f-ns-^nf^si to*. Rmihm TOisrgfe : TOiggfTO ^wiicn TO f*ta 'Tlferoi m 
spfi? wi 3 ot 'StoI'Ss 't'jft i ^riftsT «Pnm^ 

aira "5^® ftc^ ^ftd <i?cr to?. >rtgcw ^*mw <?TO ^<wh C3c«i *iiw 

Rw i iict i ^nt wtf i '5«52rgf^i to tow^ 

5^ f6l® bJIWW? ^W TO ’'Id ^PT ®gC®N*^I 'HOT I w 'a 1 
TOPfa fiwl>iC»M 'd blRmW ^P*f ^d 'HOT I 

04RJ-V. , T«f® TOm 'd? 

;®<*I C«Id 5 C®Bt 5 I^'^^^TO 5 P6I?n *Wif® ^ITOl ^31 dOT *fld I 'J«fl- 

- ^1^5 i»H> (Written documents) ^5^ 'Pd; 

- Jil'vK+M (Interviews) >sR*t ^d; 

- (Questionnaires) ^5^1 'Q ^p*I 'Pd; 

- (Observations) ^d « 


I «Iw>ki> f^f^r<xp=r ^ntfT^t f^uH « ^rg% 

'IWPIT TOJT^f^ 5 'I3 , Tl1% (CTO- ^]MI«J, ^f^ritd-OCR, 
^j^jjSFSn^-MlOR, 'Q'iRTO-OMR 'I3 ,p n1%) *t^c<ilPf®ra ^5if%g^5 ’ifiC'i, 

^ ^J]t5 iPR Pi^i»IW 'SitClwID^ 0551 alPlfSR TO l 

^ asft m 5 H*Hit e H5 CTg?im gtslro ^?I w ^ ^Hw qs H S ftaw 

.^0 «ft .ys’tftpa « gfepi ^H®5ra <b 'si^ na*nf%<] jn^wj g r a? i ^ l l?«» 

C$5t sjonpKWfi ‘W'flt | 

J35 (nfCS Slt'tPivdsl wlw '^R 5 t ^t, ^5d gPlftsOT ?#1®J :^H?I ^<‘ t l )j ft^ 

.^^Td i ftd otUi ?*hi ^5<h -^pnt : 


filTOft 33 

CV^tll*! 


<*IC®9 ®lft 

'T?? 




^TO®n 


TV 

dft 


TOI 

^ ^8R^?| C 5 ^ 

^ic^bW ftCH*! W 



^fftron fro ^wito <3 ^nsptm to^st 


<?^ 


4. 


■srat ■ii'R ■sid ?iwi? ^tst ^ i ^ gf?ddi? ' i nd f%*> 

' ; ;OTP5f-T «fj^ gfftro 5 s ! ^Sd ^51 'RPtWd? ftjfcls 1 'Fsr$I ^l^d<? «Hd, 
^**l®®Id? d? i PWId fidMl, ^1?®! ft<# >il?^ 'S||Rttl< fifdfSH 
>ti4i<3ii i 'srr^ra <t>ji»itcei*R, ftc5^«t, 5n®rwi ?s?it? ^j 

® *W-io. '5nt(P>p -^t ■#*1®t>I3T^5'5 C5®I atlTlftV'fl'l Rftd ®t^ft ^IWIMI I 

(Batch Processing) 'Q JiWtwH SJct15r (Transaction Processing) 
tfiJE L~^ (B^ 1 ^ Processing) : <015 i<PR ^ «ra;(% ini® ^| appn^t g^jfspa 

' 1 «»R CE01 'RIR TO JTO *(% ^ TO l t513*fS 5t^5 CSrBT R^lfts TO m fi(ppt 
_ ^vp nn (Sampling) 'Hd^'Sflft I ' ' S,?, ^ Cr??,i,1 dMlfit© TO TO «Jd ?%i? frvlft* f|jipj 

^T51 OMR, OCR, Barcode Reader, Light Pen, MICR ^ ^ Ictf!,^ 55 ^ ,npra ^ ^ ft^I? TO ^5 I TO fildPlOT ^ 5OT 'H®BI 'I#I 

WlR ^■SR'tTOCS *tTd l |jj )J ^^^ 3 TO^TO®^5Hl«5srt"vTO?ITO ; 5lTTO®^Il 

O -2J5J-C*. (TPJTO C®5l Sjdftl « 'KtUlwfU^ C®5t ^Piitsu TOT '=(k tf tH ;v ' ., (Transaction Processing) : JROTTOR STOftt TOfS 'SIH«1l'?H 

®y» : C5&T Sldfrotra TO CT^IW *tfftps TOU 4HS15IW4 TOIdl '3«5lt.H^ • Jv:^ ' 05513 dldt JjHcWR ^ TOl TOI? C®5r SflTlft?. TO ^5 





'5H®6tpTO59 I vSWSITO dftsldTTO >£R^?'t?«TO' : WTO<3 «Hd I 


W, ' ' w . ^NilHN KIWI’S N'K 

^5i 4wPt?. ?n i 


Oirtr 


O. 


3H!^-R s&fei *«if®c® csrn carcat Sbc-sf^ ^ ^ ^ 4K5p1 ' 

^ vm 5 a I arcs$ 4 *rcf®c® wm j|i*i3*R>i^rrcri*«nwi 

o sRt-ii. cstna «*w® tjh R>'»iw ^ cat® *nca? 

^S 9 : css\ sjcaf^wa <y* C5BTW fiwppf a*n 5 ft c®eia **w® aH^a* ^S »nj 

c® 6 i EwpiPr- asata «hj wwstMi S’tra^racs 1 ftw ^swti **ira wi **! wn 

y c®Bl ( 3 ^ (Cleaning) < # t ^^ c t 
y c®6f (integretion) at *PSWS*t 

vs. c®Bl2l*l«HWR (Transformation) at ai’tl'auWl 'Q 
8. C551 fastwa (Reduction) at *1^*** ^5#f i 

y c®Bt (Cleaning) * ^PRH : ^ ™ ^ ^ ^ 

CT \5l Wff, ^Bia*#*® i C®Bt §<ftl (Cleaning) 

^i fa^a ^aa *|^f®a 'SrpOCB wl>IW 4aa ?af*t$l C*ICa 4Rlt ^ 1 

^ CsG\ fr rffra m (Integretion) at ^WWt : C®Bt aWPR *SB WJ ftfe-J 

(^ ^ i caw^ ceBt* 

^asawaa i <^t 

m* i ’ 5 T 5 ? p b 4 aiacaRt csBtw sic^rt 3 ^ ^ atasta a*at as 1 

CSttiW^W-H (Transformation) at **WFWW : C5BTC^ 4PW 

^313 «KSt^ a^atCS 1 c,pw - 

-2, 32, 100, 59, 48 Transformation -0.02, 0.32, 1.00, 059, 0.48 
8 C®Gt fto»R (Reduction) at : C®6l ft®FP*R at B^RW ^ - 

^ crtEmftt frrrw asat arc at sr wa bW* 55 ^ 

^ 5 T?»h aaa ^ 2 jrai®i%?i 'omlaRS'G <3 espies* aw cast esc® ^ r - 
^Pl <JM>ia 3 fulfil <W aca I 

O SRt-ik. C®Bt CSSfetfo? 4S CJ^faWI ^ST’I WH l 

$3* : Cafe's (Coding) acat caSCSt ^ ^TCS 
m W is? rat nfr* (Unique) B?CW St CTO ataiCSt CSTTOI ' : 

CWB cm* 4^ m*\ «1TO n I C®5 1 CTilfenra tou ; 

^c© « srcfasiro d 5 w i c^ ^iws ^ ^ ‘ 

<jjg ^3J» CSft SSPKW C>m ^ TI >1 WWR WS? »il$)<IJ ^ 1 

C3%t c^rs : (?PTS 2WW5 •b i’W: 
y vauMtWwI^s; 

R5cj)I44; 

O. 

8. WWlf^; 

<?. «iilwHp(i| « 
ijj. CT®W cofi^s I 



gjC.^Ji'g*^ f<iPu<PTUj|Jnl^>j f^Bsp^ -g yj)^ 


o sft-w- c ' 5 ® 1 « ^tfwm i5tjpt | 

• c®Bl c^lfexUn! Sw-ti : 

>. C®Bra ’iRiRR ®TO W; 
y ca^tRspt W; 

vs. CTt*R TNI; 

8. C’tfB ^n<P9(.»)"WC^ W ^ 

<t. 2K51Bf% 451*1 BRHJ W l 

C*lfeCTit 3tfi&VI«lt 

y C^T® WW 5(^W! ®f^5; 

(3P1® ^ (Stable) ^Q5T ^5; 

< 0 . C4H® ?$R<f (Unique) ^fBS; 

8. CW5 iiJ5R 5^H fiJM|«SH ’Ole® 5(t®nBl TO; 

<t. (STS felfew ^Gifl sqj; 

b. cm t&filrf (Uniform) 5^lt TO; 

3. CW5 <lfa<J^W|»tJ ^Q?r ^5; 
br. cm '5)'4(.'j|»f^ ?<3dl Sfbvs I 

0 U3->8. OTfrm *mvj <3 ^5! ^ fwttH t , 

5^9 : TfWraTo 5 <3 ??WT w i w- 

T. jftfarp-W& wt (Transaction Validating) « *. C5^1? (Validating data) I 
t^j Nwryw (Transaction Validating) : t^RWH«J fr«f$t ^jrWofW 

W^m iM ^Wjpi w >n w csnsimrc<M i ewa 

3J5P81 51® <TC? i w- 


1 

» ( Unauthorized) OsBt St^or W 'Q 

'5El5 c tCTITl (Unacceptable) C^IBI TT^i <n 5 P|?*r ^5 %f*( 
jJ|*icet<P*R ^ifSR ■»(T»tt« 1 ll 5 f c®§ra 'Q 5(^ — 

I C5&RI ^51 Rf^s wra Rf®a traw? cg% Tirp^rra 

1 ,£W flB c®5ra w?c?!? wojen ®*nu ^ 1 ^ w 5i?tt 

y ftPl* cstt d« 


(BUT I 


B?CTT8R W 



: c ®5l? W ?W5T cB% ^pn c^lPTT csfl^f fift. (Missing) 
Wt ®T (TTslT 1 $Wk<H'<Ht 9 f t #^ra iRI>H c^CS C^TC^TT ^R3R 


caw 


ww cstaa c^ca 0 

f-o» (Fieid ,ength> ^ • c ® em ^ ^ ^ ft® 5 

gMRt 1 (Sm^tprai’i wwiotpi? b? "kacr afa f®a ^wa faftS ca^re (dha, 

Raj ^sjrfa) faca -£fasr»f w 5 a w fwt® ^ %g *f5aca» iiaw 

^^(taa^ca 1 vsr^ -sjcwcbrj cwt esas aac® ?ca 1 


<0. 41 (Class or Composition) 

rj& R?«1415R (55SRJ TOJ 1’44’n® C*IW1 ®l ^ iTO ®t CB4 ^ 

^ , *11414 c®e n wo ^ l^n ®t« cfp ^ ^ 

CT5R- c^Tc=n ^an?^3 51T« ^ , *tTc^ ^t, ^ , 

8. 4)ft iSftt (Range of Reasonableness) : 4 **W *1* ’W fr™* 

fefeTO4414U I mat C®5R I 4R ’(dft *1 4#S ®® ^ ^ ft<3! C£ , 

4 . *R?W 4t*T (Invalid Values) : ^ W '" : 

* 4 *tfftra csSrawiw 4ifro m 1 ®**** *** 

ww * 

4 m 4u i 4 m ^ 1 * = * 

4^$$ « * = etisv 4«W i <&& *rf&w® 4 ^ ^ ^ 

s51®(t44TO I 

* zwlfas cstra m* ^Ht : -^ma 4fe <m?n c®5i TOft® to ® 

sro? *wa fero ^wtw 4Ri CTc®*mai 

, ^ 41 *14148141 ^ (Consistency) : mm * * ®C®lft^ 

hot «*w fcfe® 4 •*«*« ** • ^ l ** wl ^ s ; ,; „ 

sp? <$ w otb cro 4t c^ara ®tfot 4t ^n osw ®i^ra *n3 - 

trot?*** c^«ifiN^CTiB«iSc« ^ufsto^i 1 
o 05t?T ^REEK yR ft? os5t P”** 1 ' a,tt * 1lw ' 1 


I 


TO c®Bt I 4 sfeni 8 ® $41414 taRIT^i ? 5 l«l. . 

caw^. toiju 4R* m «. *rc? * « 8.- fr*****"®'' 


CTO* 

4p‘1$5l4 


Wtl 4R4 41414 


21144 


^ g ■SlW^w’R ftPufPT RMHH ft55R « 8b i 

•5^ ^ <J4*U*i <2144 v£ i®^ ^HSUin ^ aro^ iRsf^ <^HSi?m i toj 

41?4 41 t4?«i "Pts 2 |RC<m ft4t» feu ®11t4 i 



Jg5t c^ ^*f 'Nl^lctl <M I ttc®CT 'JS?W %B 4 'im Sf^% 

<@R& 5^1 1 Modulation <3 Demodulation ^ITO? ^rsift feu MODEM 

^ #® | 4 ®U^f ^l^lw ‘‘PHSUl't -2Ff3 ^stfUw W1 d ffi WHW 

5315? ?sc?i i ^iru^/cBfewR ctUt ^rrt fe% uc$w c^fte? i feUu ti ’ C'bv I t? ®nuiu 

^*tf5U ^CU *Pf U*f ®U^ TO feftU <f>F*lSGlu(.<q> 5^3U TO UW fed ?*f Ut 

«f«i (to »il5® cu c^iwi ■'ic^'s ’I'fctoj c’flc? m i 


eft r ^ft®P)t4*-iwu %*n*fR : ^ftBPiw-w ui cuimum ^pr ^ stfen m 

iRi^R CSCT '5RT?RR ft&yiMJ®IC4 C®5l Ut ^S*UI ®imH-gpiR W ^ CUPIICTN 
*!5f5 CUtfe? ^IHIH ^.t«l|- 
y Wl (Source); 


6SR45 (Transmitter); 

0. Ut4TU (Medium); 

8. 5JR^ 41 Sfl < 14 5 (Receiver) *3 
ff. *1®4J (Destination) I 


0 fer%u ft? t*fWWlH fertCT? *flR « t5 , 414H ^JT4 45?R I 

^ : 0S5l 4^, W51 '<3 2?t(^l Wit, SKTIR, t’Ttl’HT <3 '5JMC®|5?. TO 

%TO TOUR RUlt upn 5 h»MCU‘ , R fectu I ?SWR foctc? 

^ %TO CStl iRI TO ^ C5©TC4P fiJCTR to 4(|56^ %TO ?WCW §e,v|g 
^ I ^WPffi fepSros ^5IW 4R1 URI l U4I- 
^*fTt$*HM f^TC^ 'Q 


^ ^OlC^CWi; I 

*fe tiPB ?pf^i uwicti ®ri 4WW ftrfrsj stwRt^u 

2®fu to i sRjfeus (asipn sjfeku? uj i ww^ wi^ fesra 

) Jj^ 51 usm VJIWfiiCT^ tuwcsm fetu SCT5% t^V4CT“R TO I 

Lv^ c®5l SJPlfec tRWR sCTfuc troiWR tU^WMfe, 
H^Bn3Hf5>i, ^JIL'iercaj-u ^wR PiC"S^ t'Sflfi fecSw? ^ 4N i 






8o3. ■5t5 5 55 , 5 f5foOT RT5T55 R'aaH 'O 


*tfly 


5^544 1 5 fa& 55515 ®ht ®fi> 4515R sjcutsh i 5^ 

i. 5]4s5I15 
55 i B'35ji5 
O. 0S5t^?*PF5WR 
8. 5'^il's 

<t. ♦faSfaSPfH ® 

®. 51^5 I 

o«bi-> 5. (^,5151455 fat® fa? >355*i3c®5 4tg5*5*5 i 
$09 : C5C5 5 'SWJ^ICT fatal >S* $I*54B!5 C5W ^HSUlw C5Bl 

0501 jj l l f vf H fal® 515 I 4 Sroft*R fal®W 5H?F? 555 Bandwidth 551 35 
<JM>4% 5 515155® Bit Per Second (bps) 4 fa5t5 5=51 35 l CS&tSWVM 5l®5 «55 
5*15 «5fv®(HC,4> M H 5f®CT fcH®KM ®15 5*51 35 I 551 : 

y 5J1C515J1® (Narrow Band) (8<f-®oobps 5*3) 

3 . ®C55 55® (Voice Band) [^boobps 5<fe| 

O. 3® 55® (Broad Band) fa»HW 3 mbps) 

O 53- Mr. fSR^H fa? f5C4tiJ3 >0 45I5H0t51 4tg5 5F I 

$®5 : C53C51 ftftrl 54 W® « 5^55®tC5 5*515S55 3TC55 •yrc.woM falJ® Dfa-5|focJ 

15CS5 5®555 l 

vfPtlCT fiflu 551® 5T5St5 OT>talC5f5l5i5ffl5 C515H5 I fa&55 f\ W? : 

y w>Gl 4155, 




4JC555*5 ^^1*35 ^55155 R’daH 'Q 4j^l^ 8 ovj) 


C5 OPlwl PtcS*) ^515 | SHj PisiRiR® SJ5R 45I5R8W1 '3(5315 


y 3 (Input and Output); 

^ 4JP155 (Processor); 

O. 5sc 3M (Control); 
g fa®5J15 s (Feedback); 

$ «lf3E33 (Environment) >551 
m ^4R (Boundaries) I 


5 4*155 5® (System Development Life Cycle) fa? fat%5 4dilt>i5 

51303315 5S5H I 

; ^IWR ftc«5 33? C®1315 ftfiffS >55 fa®3 ft* 153335 ® 3f5555RI 51555 
<rfff 5(5) 1*5 '311^(55 *mm 5133 5115 43° 5%53R5 3P5j| <P315 5&"5|^ 5!75 
yjjgjj FJF I far?5 4jJ53 533F3 3t5J33 $l<PSC.»Mi PlC^ 4^5555 ^RJ 33 <731331 
,;:j5'S5Jia 4»J33 551 515 I (731331 W5t 5515R 35515 ®RJ fac%5 4p5 K2F 33 5I50WT 

SK5W5 C50W1 5P5 : 

y ®5fl'P13iR 31 ^33®fa3335; 

5.. fa335 51 5jjRT5I?f55; 

3f3®SHl 31 1®®^*!; 

8. ■Jfa5®555 4^55; 

<t. fa^st 31®3133 ^31 

®. fa^5 55 i 5n5W5 I 

-■ 550J»t 55*5C55 >055 I fea fa^5 4^55 5155^5 OT5IP5 ^51 : 


5. SICTftv'G 


O. 5*55^5515 l 

fifCSi) 5*5 c 4 515515 'SHJ R*(PlR® 1555W?5 'StHI sfcslw 
y f5(7?5 15^8 ^35^ 4t«f5l 515C55 $3f5 ^51 55 I 

fa4C55iWlft5s4515R«im5>a5^ 4515FWW15 5W1 55T#P Jf5^ <3 
O. fafSC55 40551 15tfel5 wfa 4515ROM5 ^C«tZ?5ni ^F5S ^tinf^Rn^ “^Tt^ ‘ 


fat4W5 M54l ; 55 P)t4W55 fa? 5t5155 (5f»l4l 35C? I 551 ; 
i. 5?5^5 (Organization); 

5. f55faF5t (Interaction); 

O. 515*51555 fa»5%1®1 (Interdependence); 

8. ^I5s2fa55 (Integration) *351 
<t. 4w*tl (Objective) l 













808 hwh 'G ^ 

i. ®rej t :[re 3 i H (Investigation) : SttrePiTO? 4 31^ 333J13 «Fffa WDR 3sfy, 
OTI JtlHltlfrM 3SMHI? resTOGtret fat? fa?b31 TO 53 I 4 3fc*| ■ 

IreresWCret fiwHI re?l 313 ret!? 5 130131 5131 : 

?>. fajuH *Rif® re”ft^ TOt <3 aictllftW refafat TO I 
*1 ^ffrere^rere reltfM '*IT»tJC 5 I Pt($»l ft re I tH | 

3. Plt^H 3 Wl*(It 5 ra 3*1 3HI a??. 

3. Pitftreresifsrerere i 

'srsr^ra fa*ftff, ®^t 3 ?> $®nft 31® c®Bt resjrc to sistf?® *i?rf ®3 §wret, ^ 
aret ' 5 rjhj 5 jcaT 5 % fare re-ret^ Pros ct?i 53 i f?f®a Pttfat 'jreret 8 fasre? ^ 
Pitto? re«r<j®i fare to 53 i rereii^’rotre? re? Pitwre resfrejTO 1?trefl> ftsfc « 
5? tfarettfffa^ fareresprere^ retire : 

?s. foftfarererestf?® PicSwa retrePrre re^fct, 

<i. sjsifas re?if®? repfctfare, sfgfere® a?i refatrereire® ■realrej'si aret 
re. srof?® reresf® Sjjrewre reretrereT i 

5. Prc%3 fajrel (System Analysis ) : Pllfal fail?? 5 OT 433 * 43 # *l 5 if® 31 ? ^1>(R 

Prcfasi orere® SretreR o fare?? faarere to 333 fas*! 6 !, wre retare ifasrerere, ci 
resjR ^ 333? reretrett?? to PidSre 2 ®fa >(( 4 in> refasH sire?? to 53 i 
retreat refrere 3 s& resirej®! i?trefl> 'sgratret?? re? Ptt$? frecsrere sifaRit 0a 5 55 1 >9 *# 
c®et sjt?fai3a 333# fsfas to ®t ywwRjre f?f®3 rere fretsrere reat 53 1 fafci fe* 

3®tS 1 asRH CS^l SJPlPlOT sf? reUreolire fall? fbfa® 59 ^ j 

' 8 * 1 ? fa% ret«$ reared reiroret re-reg reat 33 1 entire ’tor toi airetsca? to 
retags reifsre aagro, caw res®, cretreare sfal® fare IrecreH reat 39 1 3tre&3? ■&& ^ 
faro c®5i ^*1, siirefa, 'svti 3re^‘i « ^rerere sito 35nro to fajre't ^ ^ 
. ^3 isCT5%fa?iPPf^3rere*re>ii33 faaifiafa*flfftef? , p?i?rei 
«.. Prc % 3 ret *ifareRt : ’wren ^nrere rerere ^rej retire Pic^t^re : 

^ttiMW to re^re PrSr43 ^t ?i*nreret fafa rero? fa^t fesfi^re ret ^ 

Pt^re faaretM? retrercre reire^rerestfre ^rej ^slre c®5t aiwPit *i#5? fa^ f - - ^ 
*i? w? 5 rere PtcSre fassfat ^ rero 1 siPwt ctoi? c^ttret ®ffat wurc^ • 
faarere rerec® *trec*t to ^retrere crefa? ’siipt 1 ^ 

8 . re^sreire ^rere : PtcSre froi^t fa*tfl? M? rerere *re «sp rere ^ 

resrs 1 ^ ^rcpt ’re csttstre M? ^ to *titet rerere rew cw •■ ' 1 

4^ro csitstTOM reirerejc?? reretrei^«i'Q ^ retcre Irererere reret to retcres 1 


J " 'ftfta rewrerere : PicSre rewsrerew? 4 ' 5 r?c*t «tc?t«t% ’fa&'oaire <3 rerewre ’tta? 

• a I- JU J| 1 T| -J Ol5) HBCt tuj i kr^ r oOCTiraract ofrcfr: -act ic zj kz x i -ar m onw . Xhn-»^ 


ret®rerere <3 ’ilfa't, 8j?rore e t srsfe resw to to retc^ 1 stfaro? 
rereife ’ifarerere ^*pj® rerere ^i^ , q ^ to 53 1 lii^nst^ 

ret faiiro *rsfat *sH*il'a», fatre^tfe, res*tt%, TOtre sp|# <3 

4 re° csfare 5 ! 2 t«(^cre» re^re Pn^w? ®*rj® <k? *ifar^t rerec® rere 1 
13^11 rerorpm : surefBtfai *ifa^, refa^t ret S^rero Pt^ro ^rtre^rt?®! 
re^jre’*' 1 rerere toto 53 1 Ptctore %u*i*ti 'Q farec®t retrofit® toi fare ere 
repree® 53 1 

0 strRo- Pt^ frec^rewre faro Jrerewtt re*fa ■rore 1 

tgi : »pxS.®®iw PtcSre fa33*t rerere ®hj re^^oeret Jrere (Tools) ®reo? 1 3?t~ 

(jgtJT TOttstT? (Data flow diagram) : PtC'Sre faTOTO SM3 ?t*t TOTf C®6t (3Ft 

TOWtre ?t dfd £®f? reret 1 c®^t cure TOrtsrrro reretcret Prc^ere? snrererfat 
Hinwoeret '3?\ 'flere? *iffa^fr5? freezre retreicre ^*t?t*R reret ^3 1 isiw "retrere bil?’^ 
reret 5? 1 rererere ^socret retrere’ refat ?t?i ^ rec? cs^t <33 tsnttJttre ftsf? rerei 53 1 
retrereoeret fafat osBt? *(fafarre55 >33° refawiret c$5t? qfi srore ’ret? 1 

3 Cflfa fire “I -il fit (Data dictionary) : c®l>l R?re*l*<lf? TOtt ^3 "5® '0?T3 ?t «t<3t? 

taro c®5t opt TOWtCT? re? c®5t ^*it?H 'Q c®5t gtrettc?? rejtrett ret resist rettre i 
esUt R>re-i'iiRc'« IretdreR® farf& fa? retire i reti- 
re. csSt^ttreH; 

*■ ostJt $trebire jjre^ 

?. csUt gs( «q c®et c5t? i 

°® e trere^®f? reret? creta^ c$6t fererererf? ^ ®re^*ff i 

' 5 5fat^ ttfat (Structured English) : girebt^ 5°vfat Strebt^ <amtfat3? 3t®t rett®? 

^farenre fai*i3fire retret 8 referejire rereStreretre? (if, else, end IF) retrertre stretre 
^tJ^w^^tfare? (iF,THEN,Ei5E^®itP)ret?iCTret?i? c r®fasns*tireTO53 1 
® (Decision Tree) : PPTO ® && aref^ §re 31? 3t3JC3 Pttfat retJHtfre% 
^ , fa i ®re Ptcfai rePrfre? (Logic) «tret ®*r?t*R ret? renrere i fePro @t® 
t f ^^3t?3 (Brandi) retires 31 faw fairer*! TO l 

CCfat (Decision Table) : feffat? tBfare CretPTI 3333? ?<fa 8 fettreret*! 
ShT ^ 1 reft! trettret rererett? *1^ (Condition) 8 fa3trerett*f? (Action) 

y ^*«frHTO | 

oJfarere fa# retire, reret : 

^ ^t^Pferere (Conditions); 

» '5 t ^ ' 1i ^ttrere? (Actions) <3 

^*reflM*)i 


8o<b .gcTO ?*?! f?ft>3P! ^npry? ftsat? -a ■graftF 

o sw-ps. ftcS? ptocp^cp? 3?t? vmrn ft? 

; ftc%? toputocp? swi? ^wim fayfafasro’i : 

■?. ftc^iv? to$toi? I’VIICT^H : (?c#c»< ?i?PF 5 c?f*i? TOt ?3Pife$ ^'•* ! i'\;J 

4> IC B^ frijift?* ’•fS PlftB, PJ$ CTO^St ?! (Til 63!C?> CSi? 4WCM Pto® <TO?l 

st pc® ?t pic? c?ftc?* *m w pc? i *m\ firaift, to? p?ft, 51 - J 

$5Jlft CPCPS'S ?3?lft ?*HIM*H TO75 PC? I 
*t fttfspra ^fttepiRt PTOtTO? : ftc&c? csfens pfft3?jt? « 05croi> TO'Gpji? 

55 I csCTOfr Tot'S?!!!?? C?ft CTO? Pl'ftf? « Wftfa PPC# Wl TO ?t?C$ ;^l 

ctoi ‘Pfac't $?s? to pfSTOic?? pti 'frara mi^i* cpc?* $?w to pi? i -i^l 

csfesrs ??*ij'spjic??'s p*?scv >3j?*fi) ?*ft ftf??M ?p? ?! ft?P PnPTO 'to pncs pc? 

«I^?m «t>H5ft? ft$?C?s TO2FFS TO ftl$? ftl* 9 ! TO fa® TO l P*!CSf$ "4 

wnra^ ?CF5? TO05 TO l ’ftc*!? «ftw? ^ «1$?R C9Mm ?W5 TO ?! *5f? <sg I 
vb l ^OTI ftFCPi ?#R! fftFI PM? ?*?05 TO l ^ftsim sifTOTO? CTO sfef ^ I 

jfotV i w? ?ro i ?*rc^$ «!$?!? pic® snap?? toc® ?! to mRw 9 ppi pipc® to i 

rf. faC%(.P? t^fCPSr ?’*MIC?' 1 P e t : Plt$W? PJlMCPP, C50 ®*Hj WftSPJTC?? C*.» I 
CfesT5 TOftSPJIC?? PJigiRFPtP « •filCPI'Si^P « <711*1 CTO ? ;.-*?■ 

??TOP 'TO i 

o sfij-55. tfr^r^ntf ftrc$cp? stcpraftw ft? 

^3? : ^ptS ftcs? >£ph to# wft3?jR! m pwjcp ffarc ^rsi? toucpj '^m 

Sjfft? f??CP fTOifS (TO? TO5 TO TO i <3» ftc$? f&P ^^'SM ^ **■ 

<l>£nc? P 1 ;)CP? TOTO?* ^ryfaw «a?( < lft> PictJC^ C^8l 5TO i 

>5 f ^ic^CT? m i wre WTO «lft ’fic^ i ^ ftrSiro ajcnle^Ui'^ ^ 

^T5 ^5| 5lfTO? 'QTO ft®? 4W~ 

i. V r^OT? ftro ftcro TO TORI ^ TO $3^1 TO! TO? I I 

5. <Sifi>*I 'Q >1^RKtpl TO, ^ft^ff TOl TO TO° CTO TO " * 1 

ObUlMW? ' 8 TO ft®? TO TOt 5TO CTO? TO? TOi'PfS PlC^CTO '^‘UC 5 ! ^ 

^vjT55«t : OSfB ftsiH BTTOt TO!, C3P1 ft^fe, CTO!! ftw^OT? iffft TO?^ ^ ■ 

^uto ftro <7Rn ?«iift i 

o SRt-^s. ftalC^’H ftc%? ftsrc? TO TO? 

: ftM^»*R ftc^? TOlt 'TOI^S >atTOT (TfS'TOTC^? '*n*(JCT ^ 

^H^j’HRI *Wift I kfl ?'ai(^>t'» TORI c^)oJ*t, CTO* 5 ! <3 UjH? f?-' 1 

toi to i tofu tori *n?w3 ?ift?, <7H^®i « Sicto <as^? 

l? l( ^ |^ <)j<5J5 TO TO l ^RTTOTTOPt-C? C4IWI ftuH «iftw ?sHvST*l'- 
iTOH CTOUftl ^555? 'Q '5pR TOlfts TO ^StJ sllW I *41<Slc.<> 51CT "' 

?RI TO ?ITTO ?5?TO TO? ft?I l TOR?t t?ft^ ft?1? wrtlfi? WJ ^ 1 “"' 


^RTPTOTt ftft>iP! ^TWRT? ft?BR 'Q Sl^ftf 80 S 
•t TO 5 !? C^ ?FU CWI ftc? CTOM4JM ftuiC? ?(ITO 'PIC?? ft?t TO3 ?!7I CTOt 

(Jct, wi ft^t c^.icGw'q ?nro ?f?^s to ?ri i ^ TOift ■sngc?? to?, ^ 
3 ^? p'ftc? froc? 4 ?^ curmcum^ to? i ^roit? sabre ftc$? f?viw? 

^5 ^ 0 fIC^*IC?? ?J?5® TOf5 TOift | 

«jij- 5 . 8 . TOP! SJITlft?. (Voice Processing) ft? 

Mg • i#7lft\ 5t°il ?>*&?? C?C? ^8 C®ft ’S fijtSRIT? 5 ?? >3??, •SJciJl'SrCH ^51 

3 ?t ?IC? C2RI c T I ^ TOiftc^ TOP! (TIBI'S TO ??, ?1 CTtft? S'fl? CW?I? TOTOTP^ 

ftcro 1 ? s ^? r ? ?tro? « <a?? ??ift wisfro ?r??!, ?! <^ich 

gj^pjg JITOI? CTO 5 'ilHJ^IW TOPI KHI'SC?? ®FU OJPlCVIC?? f?TO ?K?1 %7!C? 
^ 55^1 4C®5JTOfitlC3 TOfi> 01?TO5 ^TC ? 5 1 C?Wt CSf??s ??? C?UC?t CBftt?H 
*m, 'S?? TOP! VSURITO f>Pl?)H C?C?5 ft'FURTI TOFSfts ?? 1 ?C? >a ?s?!? 

(^0 ^C 3 PT CT^TOCS TO! ?!C? I TOTO TOC? ft??t STOITO? 5C®1 ??? ^UTO TOP! 
3 ?»!?C?I TOU? ?C?? TO? ?t?1?ft ftftSM C?C?5 'SIJHW? Pi»1?)lc,*i ?i < 1f3ft5 ?? I 
,jS!C? 4* JR CPC?* ?FU ^ ???!? <2lft5 3? •■£[?? 4 ^C?I SlfeltC?* ?C? TOP! «IC?ftc I 


cb&mi v c^twf vijiww^ fficfct 

Database and Database Management Systems 


O CSt>R?'ft ?»R35 ft '5C?I?? ft5TC? CiDlC?* PC^tBcfc? 

?P?I, C®UlC?W >31? PRIP! ft? I CStJTC?® <fl? structure ?t TO? li? ^Itslo^il TO*? I 

$?? : C5t> lC?& : C 56lC? ^ ?C?1 >31?* ?1 >31?sif??5 P?~P? TO#^ ftf CSBt ftc? ?ft5 
•“ft! ?! ?Tt? 1 ?> H S c ? !C? CSftc?* TOPlft? PlPICT ?ft?* 'SIRPIC? CBl? 5 ! « 

,? '5C? ?lf5(C? %«R5??! TOTC?*? C®B1C?5 t ?C? I 

•^C?® >?? ^t?^? ?t Structure : C$BlC?C®f? ??P^? ?! Structure ftsf?? ^?J sjftft 
<$1?C? >3f3^g5 to? >3J^f5 PPift ?C?C5 l ^ITO'RS C??C?T <3J?*ft ftc*? ^'P? ftft 
^ ^ftw? C??*^ TOTTO??, <aqw i?, TOft ^!P? S'Ojlft WSC?! TO 5? I •£!? 
^®CP!C? ^ (j^y) frpcS TO ^? l TO ?! <3j?uft?s ?!??! ?! P®?! ?4u? ^FU #t fro 

^?t ?? 1 c???- cron caftc® ?ra-y 3 lc?? c?i? ??c?? ftftc® toitorip, totto 

?*?!, CTO! $®Jlft, *51? C?P1 ???C?* f! fro TO ?!? I 
(Primary Key) : C?*!C?! PUtP! ^l?!?*!^ TOlft?* ft*5 PIC?* 1 <33? iTOOTO? 
^PPC?; >3ppf5 TOC? ?1? C$ft©C?l ?#?!? (unique) ^C?, ?!^!P5jftft 05ft ^ 
^C? | c???- pjttC?*? TO I ®^ C5PSRICTO TOl®^ ??? I <TO?1 >3I?*ft ?JlvC?* 
ft?3pn31 TOftt <3 |?> r 5^ TO05 PIC? I '51$ C?*1C?I ?*!$C? CP ftCTO OSftoC 5 !! 
(unique) PC? TO?* SJ1$?l1? ft TO P? I SJ1$Plft ft >3BI PWJCP TOlft?* PT$CP? 
^ $!P? ?*C? t?WW! 05ftC?5! fofa TO P? I 









8 ob- 'G «srgf% ? 


’ 5 fWnr c f f^SH <3 8ob 


^0__ 

ij5#f6 ^t? 4lft>fi> ^51TOTFR 4j4^H! i 

flPT , l#l ' S TC5*T : extras? 4 (71 CTOfl §*fRH SRJ (71 

f&91 ^1 vaTW wltJIU (Entity) ^ l c<MH1 ^f5 ^wf!>f5 (TTCB? 
*5 ifwIUlUs M*fBj Sf4>M <^€3 'sIW* ^GiRStJ (Attribute) ^*1t 331 1 
$ i f%^faf*i%j \5^n ^GSfiS'5 shes i 

^ifift 5 ^Hfbfij <?fl4>0A *tIR I fijM*R*?t 9 t *fCvb®1 ^(M! 

viHfSf&OWW fcldWR <J<3^1<I <Ks fbOihJ 'sn^tKTI '2W*t 

^ 0$ <f$fe i ^fbfD fe*T*H^H 05©TR^ Rj'StI^H ^jw^rw <S<k\< ^1 I 
- ^^cf5 GLIM'S? ^Cvb«1 R>«tI^ ^HftJH? MQb*\ 3R3I3 ^31 33 I 

WHlWrs? : obSlC4GW 31 ^ GIOTTO 313K7IT<3 

>^r 31R 5 iSwIUfU Sct^h^H mm 3(?j i wSimg? 335 ^wic^ 3i3ic4i <£W*t 

gpg ^5W?n wi 33 ^® w^wn <j<$j4 3*31 313 1 

>rcspi ^ 3133^ '^rcw tfe* fas c^n?n 3prt : 


^MlWG ^ (Composite primary key) : ^W<p C^TOU ^f& : „ v N 

3T?3lf3^t 5 tfo3R!3|C3 *frc$ l ^ 3*Wu C3 5 <toHl(w Sll$3lQ 3*rt ^ ! ] 

TO3R (Foreign key) : GiwHh cBfesR CTO (TPflFH 0$ CSftpR ^ ^ 

^5RJ cGftt°1 3133^ 33 ^R ^ <C«1 I 

osism^ c^tiw* ^jipww j b ^t? 05tm^ 'surcHctwc^ sjNf^p ^tj^n 

: C$6tC^ ^OWW? fell ^ DBMS WW ^ 
WB'fl?URl (Tift C^Bn7^?®S, ^TW, 4?* *lfiM*WM ^KBf , 

^ Oracle, MySQL, Microsoft Access, DB2 ^$J|R ( 

(?sr&fCW^ C^ (2}R? ^FWW4l3ft ^ 

<Jj^^<Pl3) ^fTPI C$®TIRS^ ?|PHH ?t ^ftR7P*R ^R^OTRTra f^J 

WRI ^ROT I fifOTBR ^quifl C5UlW«r ^f? £ C^T^f 
C®5lWBr Plrtc>M TO I 05^ 

virw^w^J $w*tj ^ *pB! <3 ^5 

^ 1 ^5 <ij<irr<pi5) (ti cron ^51? 5jc?jrv5H ^nft wij to ntR 1 1 


'4gC<^ <, 1*i N~] 








Bp >q ^nf&fS c>ici>< ^tcTO^ 5 

^ W, Organization-^ ^HfUfU (7^6 Employee Dept HfW ^Hf5fS <I(7J(^ I 
^ Employee viHf&fDc^ Emp Id, Name <3 Address ^ i Dept 

Emp Id, Dept name <3 Dept location ^ fcnfD ^IIC^ l ^T*R 

' ■^ S ® 5 ^I §*R1 1%|% ^ iFPft >iRf5f& ^ ^ I 


f&B : 0J»T5lt<j'Sr »ulc*<«?ti(n> PtcS*) i 
c.'s'Ck-qsr iljrCH«CT^ PlrtWfl : 

y sic?ji | sw ^sj«piift c®5rc^ra» M? ^?n; 

CSS\/CS^ «r 3^3* ?RJt; 

O. CS’SRI <IHH <3 ^^(JT? 'ot^^ih 3fSJ"tt*PJ; 

8. ’SKfWI'St^l^J <M>\/(3 ^£ ?pf Or?It '5|^k ^ <?P*Tt; 

(t. J iMli»il<i ‘fist 3 i* v ld <mI; 

'b. aitfll'sr^k CSS t/GPF^ $St OT^RIt 'Q ^fi; 

h. sjon^i sr-pilil c^ic<«tc4 'sivRi «n?pR5 cttBfMw* ct e^ien 
f&rac* ^•afjpja4ii4, <ii# ^onft f%l%^ ^r 'sri c^f 

R*i)te ^t ^ >1lfsrt?l ^3!; 

b r. Stwlet^y t^UlMtWI CfRII; 

<». C&6l<I fel'TSI R’lR ^31; 
bo. c'Jj’CI R55W c t 


Q ~ Name 'j 


(^Address J) (^Emp Id^) 


Works for 


WCB? ^IWJ Emp Id dRs|S ^ssr 
"Pft^3ra ^ %5T»R aif^t TO 


(.vsolwsf llJICH'SfCT’0 



k) 














8>0 •zft.tp-H-d'Sf f^Pr»£Pf f^BTR >e 

vmr, cs8tt3® 353 R i 

$^3 : fiwHh tteGitw ■sfrool 3*531 4®if3® c8f3t*i< =#$ ■stue^t, ^ cs^ J 
ceBrj 3wj 4Wi 3R3 1 «rc®j®(8 dsfeer 43^ 359113 ^ on <n 0335^ ^ 

«iF3j®f8 4*npi<j ®pi3 ^p^f& =?ra sure 31 f®^ ^ <if^s 1 os8mc*< cSf^. 

^ « «k<m #ta 313 JW *rp^i?i site® f33i3 >4? »iR>*it35 

(558lt<® in®5f 3®Tt "53 I 

431E3 (303-WM 0b8lE3C®3 4®I8 $*tft.3*t C33T ^ I *|f3313 ®3J 4*11*71 iRsfc 3 - 
sjfeiH t>|-s)fU table 3J3^)3 •HI ^c°ll ; 

y Customer table : 43IF1 ■SlfetS customer 3 f*tc¥ *3J 3IC35 i C3SR- Customer J 
Customer name. Credit limit, employee Id (ftft 4? customer >53 ^TIW ^ 
3*Mi) 4? R-owiI 3IC® l 4? cJfaw* stl^ #1 35*3 Customer Id l 
i Customer Table 

Customer IP Customer Name Employee ID Credit lim i t 

1112 CSM Network 102 30,000.00 

2321 Specturm Net 105 40,000.00 "J 

1008 Lisbone 207 50,000.00 

3, Employee table : 431E3 Employee Id, Name, Hire date. Manager 43' sail 
volume 3"#® ^531 3E3C5 I 4? U>f3C®13 2fl?3lf3 ^ 3£?!t Employee Id. 

Employee Table 


345,6 latt jj 

jzvwSl 

~m^^a 

Product V 


Employee Id 

Name 

Title 

Hire Date 

Manager 

105 

Md. Ruhul Kuddus 

SALES REP 

02.1Z98 

205 

107 

Golam Ali 

SALES REP 

08.12.89 

206 

101 

Hemet Khan 

SALES REP 

12.10.% 

207 


O. Product table : Product i CW 

Description, Manufacture's Id, Unit Price, Qty stock ^5#r i 

Product table 


Product id 

Description 

Manufacture's ID 

Unit Price 

1001 

Keyboard 

2000123 

300.00 

1002 

Mouse 

2000127 

150.00 

1003 

Monitor 

2000125 

6000.00 


Qty 

90 J 

j£T J 

25 J 


8. Sales table : 43IM Sales *P*lfl^6 '53J C3*R : Invoice ID, sales date, customer Id. I 
Id, Employee Id, Salesperson Id ^llft 3E3C5 1 4? tSfiws 2H?4lfa #1 3E31 Invoice IP 1 


■£lC3^>f >n3t3^ f^B8R 'a 41^ «?>* 

Sales table 


Sales date 

Customer Id 

Product Id 

Employee Id 

Qty 

Amount 

08.03.15 

2117 

1001 

105 

_7 

2100.00 

08.03.15 

2115 

1002 

107 

35 

5250.00 

09.03.15 

2113 

1003 

102 

8 

4800.00 


ii — L 

cs f3®T01?n3 fo* W 353E3 <71*11 31C3, 2lf$f8 &m 413* ^<1133 5313 
^ jpP rSf3t33 53W <$13(713 *ttg l 48f? 3C31 ObGlw® I 

0 £f^T3 058IC3® TIt®E®T3 3TC f»T$3 I C58l*.3® IPW^ 

#3tet3t ^t? 

^ . (J5SI 5j?3Uwt <3 3J3?1C33 =nfoC35 WolM 3KS3T3FT3 9ft®! T3T53 2R43 C®8lt3® 

40M3M : 

i. fsyS 3t®»l (List structure model) 

SfllMlfl^K 5 ! 305*1 (Hierarchical Model) 

>3. C3B'Q3T^ 305=4 (Network Model) 

8 . filC«1‘*HI*1 305®t (Relational Model) 

(t. 3lR>'bl?(.3H“R19i 305?1 (Mulbdimensional Model) 

<5. '33C'St?-a(ic<it*5'& 30®=4 (Object-Oriented Model) 

(303331*1 05t>1(.3<5 f9fC%033 ^R*tt : 05^103® 31103^03^ PlC^3 

4135R33 gf33T 3iFn : 

i. C®&1 ^ C33 35313 31 05&1 fC3§ (Data Query Language- DQL); 

05&1 35C3 C33T3 ^[f33l 31 05^1 C*PfW*T3 «nil^(.3'& (Data Defination 

feangauge-DDL); 

®* 0581 9n 3t l HI3 5gf331 31 0581 ^ITlR^OI^R =l(l^cusi (Data Manipulation Language); 

C®5t ^35p; e f3 ^331 31 058l 4C3M 'lll’jws? (Data Control Language-DCL) ^llR l 
O tftf-qo. CS8lI3^ fin^033 apP13055t 353»3 1 

3 ^,?TC3^ 5n^t3 <B feBRiSOfrS 058103* 9T"to¥3tTOSTT^n353R I 
^ • 058103^ 3) 1 03*03 ^ Pl0%03 0561 fe@3® ,, l033 S’f? ^03 40^ ^ »R?t 5513 
^313 v. gsRTi^ 33^1 058103* a 058103® l 

^11^13 0^8 1 03® (Client-Server Database) ; 3303^ 31^3 C38'33F£ *l®f®0® 
T/ 9 ^ <33l¥ 08*13 9^ *13313? 0S8l £103{3^ 43 34® ®31 33 3l«l3 431 >33135 

351® <P30$ *HBI TO 21031*303103 ^10®3 f^| ®?“t 911^3 43°v f%5 

^ l ®31^ £)Qh1 13533 3531 313 I aST# 31^033 (30313 3T35J3 <HC4 ‘3103 

^* n ^3 >33)31 cg»piC3s afen®30 c l3 35JC® 3J>)34I ®30® ^1103 I 4? 313=113 $=13 (®fe 
5 3^3 058103® 30305 I 



fcfoiW ^n«mH t^B8H 'G stffo 8>S 






| C^'QTTf^ 'Q C 5 fE> v 3?nf¥s 

E 

I Computer Network & Networking Device 


ft? 

^ fcwj ft ft ^rcmft rrt ^? 

. ^sp p t®T?T3 c^<3\\\4 *smj ow* *iaj*nft ct*'6?ir s ^ i 

4F&2 1 (?^<3?nft^ <43 cm* ^*tRR 3£?t I ftCB 4PR C^R 5 S^tT^rR 




ffcQ ; jpltti : 5- y ff'9fd ffftfffif fr'Ttf 


*lv£ ^ft NIC (Network Interface Card) 


(?^3?nc¥ 



3FTCIH; *H*TC3 C^TC^t ^TTOTR '5RJ Rc^lCif^ (Request) 3PTC?TC% 

S|e]C3R <3 ^SRM ftR 'aitpllM C5&t 2RR 3*C3 I 

fcfiftSlft s ObP l cra (Distributed Database) : <43^ Cv&5lt4Br ftrtw DBMS 
v£R^ C'SStQM 43sf5 $<£Ml?l 3Nt SR 4^® GSSlWIR ftW <3 filers 4 

^IWR I C^SWftSr® GbGMSr 31 0bClt4S?'0 3E*! I 


^Ffl 4^15 ft*t3 ^lftt5<5 SJCTOR ^ 1 ^4$ >i|ft& (7J tijt^5 <WC&I 


Computer 

Network 


fSai : fel$$Stlt<s csSizm fitfrf 

feftftfrS s osttzm w*. lojM ns ftiiam r f) ^rr»fc?ra **** 

>i w t <^ <nir^»R ?i <fH©Gr< ftcfct i >a 1 

raffi sira e>g6TC^5^5l?, >ni | tHI ^llfa 39 431 *ll^M 

CSftlWSi '33f^C?>R'®raTT3 flbfrWEBB I ’tfC-TO 'spspmit ’lft?f^5 91 ^ 
(Update) 39 I 9 l « tra9 C9#9 ObUlW<Sr 511919 '391#&»RWM19 '' 1 ’ 

c®5t ^fora ^srtfc 9t ■'tt^sn#? ^sus ’lira i ^stra fcSfiwJs cs^' 

~ . «v _ ^ ,...>.„» ,r*r*ffl 


5|3?r ^ '3^ cWra? (js&irasfocsTi? ’ifibMHi « lwnac e ra ^ira i 



Switch) ■ ^*11 3 T?C l JT s t *11 RRml PpIc^'G^K'nlc"? 

( ^§(Ti 'sr^iw i ?jpr ?nw ^cm *tt'&j ^pn ^5 <335? ^ 

cisBtw 5 sn^R <pH5I>iw<i -qfiPfS c'lfSfiji'o 'H(Jc« cm 1 if C5&t 

«i ’iwn ptict^ < h15(.'H pr 1 


f& v : vusv 

’rcspra ^ra/qpRR : ^®n cBPctr *ri^? c^Mf’jpjh ^ippi, vfols ^spfo 
0501 '5WR-SRR ^C5 1 (31CT1 ♦RS'GM PlW ^pil '5«IJPP *TO5*I fifeEl*! f?T> ^0$ 
faRJIPI ?S v IMlfi® fa I ^ ♦I'SifiJl* >I$PT*R 1 'SJRH 'iRPI’t Pl’IuK* RfetW 
3 « 11 s« <wl<i < J“l 6 tt 4 f 5 -i^jjPi*W 40*1 l PrHiHfc* *iijjt*HH <3 (®>ijjjOT"hi 441 $ %®il 4 Rj l| 

mb Digital Signal 


Analog 

Signal 


fa: 

o^CRI : J. CSS] CfUQ ->i«l<H ^IBJ I '©l{^h LAN 

3 * 3 t m I 

^lt<H ^pRt?f ^TJ f^Bt C^Pt; CSS] ^ 9 ^ ^ 3 ; o. 


(Router) : 4fi> fc'ol^ *Jt 

40551 4 R 5 R «rs ^ ^i 'sssifop c^fregr# Pnoic^ *iwj cs 6 t sjrr-^ripi? 
i 4lSGtn tg^l «p(*H5i;|g CUCV ’fS?! •pR'ISSIm C$5l <fflC4t> C*fk^ (5PJ I 4|5T>14 
,<! % *Rpr c*pr- cBiph, % ^«jiftc 4 *rr ?5 *nc 3 1 


fa : C 5$1 GSfiFt yQ&CWJ <Fl&fo 

(Hub) : 3H *PI! CT&'QTH^I fe«l^TOP(R ^ 44fi> 5fHtfgef ^IPR*W '^'j 
lan- 4 ? Pmoi^epn ortc «hj ^n^'paic? ?r ^r?r 4 rt ^ i ^ 
^S^OPft C*tfl> StIPP I %I? 5c*IWlBfC5 3R 5PTT ^ O^OTITt^. fe'sl'^-h I 


/Sff; 

^f %*(1 : ). *iPJ ^ 5 ); fiRy |ajf«tiNt^ ‘HM 'ilw i 

^jpri ^pgf%»n : i. (?rB^?nc¥5ifiR ^ -rhi; c®Bt 'siptr^jitipi ^i»jr swr^t 
c$ 5 i f^iRt. w =n i 




8 Rf>l vfPT Rwh 'G «2j^j(t^» 


sfW^M’sr RUfT*er fasiR >e £fgfa 


slCTlw* : y IjWfiHHd C*TC 3 f * 3 tTO <£TO; y. OSS'! fa^jf^o 3^1 
<s. fofeg 33CT3 CT5'<3?ir# I £333- $3T31FI1>, CU|C<H, Ht S'iJlfhC** 3?^$ ^3C3 j 
sIvBBlw* : J. *tR C<f*t; y. tflSOta OSlIcBl^ RB<H?JR£ J 

O. TOfal!«*M $*HPf 1 *vb|M ^flfa; 8 . ffa*lfTOi 

o 45f-o^. lan fa? "4fafSl?M c=^OTnfa tos?® to fa? ^ ^ 

^n ^srgfa^t f^? 

: LAN 3FIT Local Area Network i *o fa.fa TO TO <fRfaR ^ ^ 

TOTOfB ^pfatSBft BlfalM ^ «fawt*W faBlfr (OTR- fil 5 ®!*, TOTO) 

£vi>f3 TO! 'Alc^ LAN I v£)4>fB LAN ^TOBH vi|<f>fB £|fa&R OTR- - ^ ^ 
to! TO l 


toi to i $*r fefe to?i 

TO • *Wt~ (*) CTO-TO^$ ”3^ fTOTO 5 (R-C Coupled Amplifier) <3 
tpffl f^R*fa (Transformer Coupled Amplifier) l ^ITO TO^R *R^ 
(** Am plifier TO <2pfo® TO TO! TO i TO- (^) Class A (^) Class B (o) 

<,[.Wdi 

£l 3 $S ^ 

^£0$ C*TT^T*T 4(431 CT®'S> IP* 31 LAN f3>? 5C35fl> LAN $‘il^fl c f f53 I LAN 

. 3fl«jR| c 1'® >o fafa 31 ^$13 511 4f3313 3131 C3*t (55 ^F'lSUw UlfiwM 31 'SRJ c^lwl 
,^^513 fs®]?3 3?^ 5d3 C3 OT)<33T¥ ^sf? 3 s ?! 53 1 $TC5 LAN 3C 5 ! I 43 <J*f 
UK- Local Area Network. 

. , (>rne | Co-axial 10base2 Cable Hit*] C3 C5t-*lf3|3M 3 s TT3 5 rf& 3T'5fIC3 sjpl^rs **11(15 ^513 
^r uvN ftsf? «M(.®I LAN-43 ^(.41 5> 185 Meter 431 4<pfiJ LAN-4 -HC.*?l°c> 513fi> 

CR»13 3J35I3 3531 3TC3 I 

*3F?flr LAN 5P3T : 3IC3HM 4f33! (?T&'(331^ (PAN), C5T3 4f331 C3t>'Q3t¥ (HAN), 
?i;“H3 C35<J3l¥ (Campus Network) -Ebofe I 

i '4?13, 35R13, 1TOS3 fe«l53«M3 31131 C»l3ll3^ C3313 3I3JC3 C3 C331?3 ^SfI3 
(User) TO l3®r? mi3^*13 C3C3S fev51^WM 3T35J3 3^ 3IC3 i 
i Ci^4f^««K5lf3?'g(33l3ra?IT3I3 I 

:5H3r«rs ^ fst-^rsi « 35mm, *1113^1, c3stM 3® 

^ ftfet 43t 31»H‘»nft 43f^5 «f>OI3>fD f3fet-4 LAN 3I35I3 3s?l 53 I 


S3): LAN 

3>H$UlM3 3rT3f3ft3 : 3 sH 515|(133 35T3f3% 21^%^ 3^Tt 53 Wire! 

communication technology I 4$ 2f3%3 3d 31 4'3^3> 3C3C5 : i. 3 l^c 2 H G 13 S; 
life's Sf>d«PIC3f»l; O. '331^Flt (Wifi); 8. |^3; (t. '331^3331 ^51lf3 I 
'5Tgf^3! : 

i. ^13^ft3 2l^fe ^PPff '?TC3 C501 'SINH-SPtlPl §t3 I 

5. 4l3?)'S313 S3I3H (133*1- J3HI, 31?, 3®3r5 ^$Jlfe 51315 C3MK.3M 31315]? 3P® 3U3 1 

>S. 45lf35 f3 T l*(|l(. c l<i 31131 'J3®13*3JlPt° (overlaping) 5C3 (13WIC3W 31315]? 53 j 

O •Sfitf-'O®. Band width f^? Amplifier 43 ccJ^lfi'sM 4lc ol llt>*ll w( i 
Wa : Bandwidth : Bandwidth 5W CF&l 5P35TC33 CVQ I 3135^5 ^ ’ ;i ' ' " 
45f5 b)!W*l I C3R1K3TC»13 C5d3I 4f5 f3f^ 3T4T3 5PfT3^) 31*3133 5T3 v|Tt 
5H®"i>13 d3&'33T^? 2tfaF3t3 f3f%^ 5TTC351 3135R33 '333 CJICTC^ : ' '’^ 
3#ra &C5Tt3f%3 3J33H I 


Internet & World Wide Web 


* ^Rc-uj t^? TOR I 

< jf^l3 f3f5 3sH®5l3 (?^'S3l¥ i 4f5 5PR3J (?^\S31d^3 ’Wt ?®f3 
i! *K 3n?l f3f%3 (?r5'33Id^3 3C3J 5RC31W3 ^*1C31^ I^Wl/sn^l (TCP/IP : 
^°n Control Protocol/ Internet Protocol) SltBlTOT S\S£MCH3 ^ilCvl '^•BrchB 
® 1 TO^RR ^5RI fiJ^RvS 51C?IRR- 

^ \j), cUPlWW 8 . <t. I 


j 






8*br f^»TH 'e «2fgf^ ^ 


^Cuwtfa a»ncw : . 

^K^J^ltbW ‘x°lc < 5 ¥5MWC RW> *IIWH l W~ 
y W*1I$H $5MCHG 'a *. ^GIscHG I 

>. ^RIUHfc : Online Internet ^P* v£Rsft <¥>R8Src<1 

^W! I v£Bf <pFHv£S|ws RR$ IP (Internet Protocol) AddresJ 
-sflTtfSR <TC? i ^BRW® *MEW 5 ^5 ^5 c*Mlft *W7IW '?W ^ 1 

$5l4CHt: ^133133#? Pwfa'SI C^M ISP (Internet Service Provider J 
^n^wra 'sn^jw ^bmwB ^ira $$i*ch5 

O SfSf-Ob. 3*5 1 f^? faBTCT ^TOTM <?*! ml /v2^^7 RPf^pfJ 

$^33 : 5'GHc.h'G '*1<rf&<5 *j*f ^ ^n International Network <7T& 

^ <7rt*t3 c^lMlWfOfil fiTCTl *TO£ I <^1 C'St< 1 <p lfef*i f 

$-5|4wU OT><3TTR^3 (Network of Networks) I l 

MAN, WAN, ISDN ^WM fort ~ 

>ii^Mi (7i c^n?n 3T$s c«imiwm wi i " \ II 

'sn^^ftprtj (ARPANET) Hlw^ 5 lW9 c fT J» J 

2Tc^tU c<*ire Wbiwcfa w i *ttot ^flpBU 

>2jfe?TO fiholMa wtG 'SJOSrC&J ^v“t Rt^iW 

w <mm mft <iffar\*pp 

^t<TW I 2>fcbr* (7^a?n^ J 

*IWJ ^Tlt^ 16PlPf/ (TCP/IP : Transmission Control ProtocJ 

Internet Protocol) G2Hc5l^°1 S\5 jKCH< 1 ^ftW “l^rfD I>t^[ *71 1 

$5|*c*iG >rcjWM fa'olW ^ 4HI *118 : ■ 

$BM«t TON TO ^RI?3 ^RI (71 (7PTCT (71^®? 3^^^ 

*|tic^**i Rc® 

X 5W7I (71 Web Page fi> C^M im& ^ ^ i 4BHJ Web page-^l 

^’HSRl vbh l WW 3R (x) ^IBP? @s^ ^ Web Page^ ’TO ^5 ^1 1 ^ i 
page-^ File Option C®IC^ Exit ^1 Qose Pk.°iB < w)t'o W l E-mail ; _ 

sllWT '^TC 5 t Sign Out ^t Log Out fioa l 

t^ra «F#W >!«)«>« ft® CHP'Sar# JH33E»RI CT Si$<T^ 

S«p <pw Connect to S^tollU Maximize 4?° '$T9 < 1? Discon IU ' 1 

*5lu(.H IjjxJ 1 4W ^*5l<ic*i^ C*iC? ^l"C<iM fiPtjj i 

O. Connect to ^HH*M ’PR Tjfi> ’Pp | 1®5lC?Rt ><c.'»l ^Cil Minimize - m 

'$ , sR R»-*i<i»|c.*h5 rc*® Ren ^ sftt® iS»W*1 &*p 4.C"i i^Rn. '®R < 1^ I ■i 1 ’ 1 1 

«lfl>C»( &4“ l 


■ Vt >21C’I !5 1R* 5 I fiPufPT 7 TT , fRl c f f^^aaH *Q ■2R[f^ 8 

JB _ 5 

'^£j 0 <k. ^ft?rcR^ ft 5 ? ’rmront ^ft»n <3 , srgft*rt«t*n >fftv3!c< 

^ /vjv5®^ 13 RPi^PfJ 

^ 

• INTERNET-^ International Network ?I Interconnected 

. , 1 S ! 0R(.*tB ■'iftfl r<t«® CRB'dlil^ 1 >Z]f5 '5PT?'5ff (R?'3?IIC«^ ’f^C*IIC 5 1 

K a*otto :• i 

(ARPANET) fel ^•Gl'SWcG't ail«lft^ ^ZRI W ^ i ^3RTI^? 

^5I<1 ^R 5 ^ net'll 2RSD5R ^It'3’®ni <Rt*R 6R15 ’ifftq^RS 

pjp'CRlt^ ’H s flW 'tW I 'll (Rt^UIC^d ’IR RR’HCfiS I 

^ ^ ftf%^ (RS'am^ft ^*0 ’Ht’rrcna S’fwi^t f&ftifti/Ri^ftt (tcp/ip : 

fr insmission Control Protocol/Intemet Protocol) C31ctS| < I >e 1 $QR£ft ' 3 TTCR ^lWf5 
^ 51<5 ^ I 5 HC , R RR’IlWcU i^l/jsn^l G3la>l < T >c 1 ^R^R «?P I ZR'I? 
^R5R<Flfft 7 R , CT ir* wt® ’IR I 

. >iri TOW »(w<il(3^ r ill*Hl c i ’F1^®*R •RS'GTIT^ (NSFNET) sjf^iR W1 ^IR*IIWti>4 
jfSRWCT W5 liRtftfiSjJ RR^'tl filf%^R CTB«?n¥ §g?nR "lift 5 ^ I ^rc*(ct i^o TOW 
i.^'ITOTft ’PPfelR ^ ’IR iiR° ^ ^RPTB TOW *lRlc>!'0 TOo <PW I irstrki TOW 

• >111*58 filTOTORil SlI'i&M (TO TOl^8 <2nTO^5R) 51^5 TOW TOTOW? TOTO ?5|<twB 

•^nyBR ’JCTO’t ^ ^5 I 

* - TOTOtR ^»iRf®l ftC6 TOTWTOTO TOTO '5WT : 

' 'TfR ^TOTOSR : ^1TOR§ ’SWR 'iR 5 ft*lW TOQR I ^RW^ ftw ^Iwl- 

TO8?TO TOTOH?8 C^!«8 CTOTO TOTO^TO^STO TO8 I TOTOFftro CTNKTOTOR 
^ *^PR 05&IMW TO#P® TO1C5 TOFUw, TOlTOftR, ^TO. ’RCTOI TOP1TO, TOTO 
, IWR ftsi’R, fwTOlTO, (RTO ?«#R TORPjfb, TORTO<RR «RR, (RWR TOTOI, %TO ftwiftf 
' T< ^ fl IR'Q TOWTO TO TOvCTOC' 9 ) TOlTO SIR TOTOR i TOTO?1 <iPR CT, (R CTOKTO SJTOR 
TOTO t^RWCG CTOTOWR TO1R ft?I»t ^<RR CTOTWt TOR«t I TOR ft8 ftR >3 

^ TOncro? cro®3 towc 5 i 

CT^W (e-mail) : (R CTOtWT ?8>RW? TOTOTOR# (R CTO1WT *5TO TOTO 
^^RW^TO^RTOf%TO TOfe TOR I 3-<R5WR TOTOW W TO^TOl f%f ^RTO 
1 TOTOra ^Ris^l1%. dx> TORTO WCTOCSR TOTO ^ftfR TOTO TOW ’sell fTOW 
W’5TO>JR e fRR^ TOR I 

I ^* 8 garg h) : TOWTO TOTO ■ilTO'SH TO8TORR CTO1WI ’SWR TOTOSR 5f® 

| Jf^ips? TO'STO TOR 3TOJ ^5 TOR TOTO3 TOfiH RTORTOCTOTO <3 TOtTOR i ft 5 ^ 

I . TOTOW 4 RJtTORftl TOl% R5CTO TO^R UpTO R5CR ^TOR RRf TOR I 




• ^lRWB ceKRs TOBgJ RTOB'SRJR TO^R-Wl® TORI TOR filHl RRCB 






i 


85.5. ftft^PT ~3TT*fRT c T ftaaH 'Q ^ 

'S|*|RqWsp : , 

- t-CTtc^ra xtTOi tow sfini *R$Brc.5 ®it5TC55 *rcjJR«t to ^ 

S'R'tSolW^l 'aiO'IS 5 ‘‘kf® < mw 5IC5 1 

- TOW TTSRl 'SWWlftt*®, ®Kf®#t® CTOSrTOI "<1151 (Spam) %TO ; 
ii|£5 m\ 55, C5'TOlt C5^ s>al 45° 5ll®®i 5>5T5 ®?*ti £|{j5 5*15 5T5 ‘frac.'i 

- ^-CT^ 5 ! *pR® f*R5 5Jlft° (Hacking)-45 515TE5 4/>W 555 5sf" 
<551531 ft||® 55 I 

- §-< 5 ^ 5ifo®taTOW555®i'5i^5 5 rota^5]Mfl5i 5 ti5®5i5£5«nfls l ^ 

- C5TO1 CS$5t 5ft ^5 C#t ^<lft® TO afl*W TOW 555 *V$U5 ftts 
C3W *fTC3 l 

- <j<w|ft<j> ®R?pp tRF^f 555! ^55 TSr?pf% M'TC'H 451 ftt*!? TO TOW 

55c<j|®l) ^|’>M 5(5*1 4tft®5 5t5J£5 5>S| 515 *5 I 

- 4 CSRai tow 555 555 'stjicro? 51555 $°W5 <?n® to c*rc® *ira jj 

- TO1C®5 555C® TO ft5ft® C55 5 TOt 5S5C® 55 51 TOW 555 

555*1 to ft$rc 1 

o 4W-8i. tcp/ip ft? ups ft 5 ? Aw®5 

:TCP/IP : ^WWCfa 5t5JC5 C515TC515 515^15 3*|ft«1® 45*®*? Uw-y 
TCP/IP 5=5 55 1 TCP/IP-45 5$ TO1 Transmission Control Protocol /Intel 
Protocol 51 7T3515 ft53*t ft5R I 4 ££515^ TO C®&T 

45* <?fi> Rules (ft5R), 51 ^ 51 TOlftW 4>H$Clt55 5WJ C®Bl 

■55(5®! TO I 'Sptffe. (?5>'Q5tft ^ $H$5f5TOl«t 'y#®%®®TC5 ft^lft® ? 

TO5 (7TB<3?n^ filtSW 5 ! I TCP/IP Sft&W^l %fi> <?1515 (Layer) 51 *T&5 55$? TO 

O SRJ-85. Information Technology 5*TC® ft ‘5555? TCP/IP Protocol Suit 
5S?F5 I M>®5 f^^Pf] 

S<35 : Information Technology 51 : Information Technology , or 

the study, design, creation, utilization, support and management of comp 1 " 
based information system, especially software applications and comp 1 
hardware. ®H515 ®«(Jfil*jft5 TOJ 5?®T5 555E? : Information Technolog) ' I 
development, installation and implementation of computer systen 
application. Ipvtaciut'oftw ftt(WI5 Wikipedia^ 5^B1 ^P}51§1 : 

Information Technology (IT) is the acquisition, processing, storag 1 ^ 
dissemination of vocal, pictorial, textual and numberical informa tio n 
microelectronics based combination of computing and telecommunicate 

^5® ®«02pjft 4®ft> 5P#? fro 1 5fgft, 35115155 srjjft, dJPwft^fc^" ^ 

3 TOM ■Sj’jftsl 55ft® 515TO5 5WTC5 5#«F® ^55 «lfent ^IW ®5J2J?ft g ' ' 


ftft'TPT *n*mt c i ftssR 3 85®) 

MS — 

protocal Suite : The TCP/IP protocol architecture is a result of 
1 ^ 1 re search and development conducted on the experimental packet- 

^tched network, ARPANET, funded by the Defense Advanced Research Project 
^”*\y (DARPA) of USA, and is generally referred to as the TCP/IP protocol 
\^e. This protocol suite consists of a large collection of protocols that have been 
j gg jntemet standards by the Internet Architecture Board (1BA). 

TCP/IP Layers : The TCP/IP model organizes the communication task 
1 j„to five relatively independent layers : 1. Physical layer, 2. Physical access 
Yfm, 3. Internet layer, 4. Host-to-host, or transport layer, 5. Application layer 
, -fte Physical Layer : The physical layer covers the physical interface between 
a data transmission device (e.g, workstation, computer) and a transmission 
medium or network. 

I The Network Access Layer : The network access layer is concerned with the 
exchange of data between end system (server, workstation etc) and the 
network to which it is attached. The specific software used at this layer 
depends on the type of network to be used; different standards have been 
developed for circuit switching, packet switching (e.g., frame relay), LANs 
(e.g. Ethernet) and others. 

I The Internet Layer ; The internet protocol (IP) is used at this layer to provide 
the routing function accross multiple networks. 

I Host-to-host or Transport Layer : The mechanisms for providing relibility are 
essentially independent of the nature of the applications. Thus, it makes sense 
to collect those mechanisms in a common to as the host-to -host layer, or 
transport layer. 

^ The Application Layer : The application layer contains the logic needed to 
support the various user applications. For each different type of application, such 
35 file transfer, a separate module is needed that is peculiar to that application. 

0 5*1-8®. Briefly describe the functions of any three layers of the TCP/IP 

)' ol ocol suite, 

^ : TCP/IP-i£H TO? Transmission Control Protocol/ Internet Protocol 

? < ^plft^ft515'5lft5yftft 1 4 G2!lt5W5 TO C®&! SwIW 

^ Set rules 51 ^ 5T ®E®lfiw 4>H®Gl(.<J3 TOJ ^ 5ft$f5TTOW 

TO ! ^ (Ttfrarjft 5sH^i5®r5i5 ®rj ^fa4g®«ti5 ft^ift® 

™Wifr<35p£ C2JRSW5 ! 


83.8 MTRT3R f^TTR -q 


•SJWR?*^ ftf5f*iPT RTRT3R ft'SfR 'Q sfgf%: 83<? 


TCP/IP C3KG|<H(.<p %fl> (M3TC3 (Layer) 3*31 3T3 I >33 $®Rt31RI fc# (M3ft 
I Application Layer : 4$ c*13lw 35f*R$&13 3]33l33>l3) ?pf5«T MJTFRTpp?; 
5mra, c^lc^st MTTW'StlV'C ^SJTfSf R13 ^ C®T>I ajRR mrir ^ 
yjIHSrW^ 3*31 3#3 3i?gTH 3*31 5C3 RTW I 

I Transport Layer : ^ (MSTC? <35T>13 (?CT RS3J R<f3 O&Bl 'RR13 -S|<tT(>P) 

^ l RFS 0*fC^s site C5TilW C5fi> CRllJ 3ITC38? <5IT3*1C3 2JIC3 

ftfenw rwict *jtcr rtcr ( 233*1353153 i 

I Internet Layer : f?f%3 (MB 1 *^ f3C?3 (MW ^ C®BtW 'EM R<8WI3 §Wt«n 
3f<33$ 4 t«i«ic<Ki 333? i ^ (ttst? ^BmwB <23itBi3M crtr i 

O 4RI-88. What is the Internet? Discuss the responsibilities of Internet Sei 
Providers, /3 9R5 fif$<JPf] 

WW, ^I'Sci'G 3lR>>i CSltel^blM? ^lfS^Mf* l l $SgJRW3R | 

: ^lUWlJ 1?^5 ■‘pRSSlS (7TB33T¥ I >ilfi> '3J3R3J 3RPHPI v 

i ifctr* mtw f?f«g c^aurt^si mwj *Rpnc*t3 ^rotfTI flJPiftysiftfR (tcp/ 
Transmission Control Protocol/ Internet Protocol) <Hlt&M*1 S>8I3M3 ?ffiM 
51^( 53 i ?t>|<i(.io 3M3lcnn W3T SWFP5 ftt/faRs iSRTiiROWTT 
i. -rfHSuls, ii. Jjtoij, iii. ^ClsciB 3RM1R <iW?, iv. 3 T3 ! t>'a3Tt3 i 

$$l<n«iU Rll®>t Ctiteftelura Rlfil'J : IRsciB 3lf&T CSH«l$>blM3 C33? 3#^ 3TO >31 5W : 

i. ^5||C« *rt< trfewpl <5sH I PIN (Perso 

^identification Number)-^ ^il^lCTJ ■iTC>T 3>3T 5C3 RTW i £ piN 
'ST? Account Enable 5W3t 1 

ii. 5^<m^R3SRMf3lH55«lWT3TRT, 4fi> 353t3T3 3t3S?35fa3 i 

iv. C3 WTWT SWT? foSrftlC?? fkR3T3 ?5?T3 '®TRM f f«t35 5pr?I 31 R1 i *? 
U5 <#>RP|^im ft«|IC*13 3TRK3 45 w 3«3 I 
O sfcJ-84. MtftfR '3TTC2PT’ fc? 

®^? : $G|swcw 3IIR 3^ sifefB Rsp'fSBTWJ >wfi> fosnt «nw ( 4 f fow i W 33T 5? 

^UTCSpT (IP Address) I ^W fe ffWf 5? ifl tSwHT 1 '$C? 3R$5 MlrT ?N1? C®TP^ ,: 

W 7 ® 1 ' 5 f$ft mac?? sjfefS tr^i? b- fit? 4<rt jpjif'fesRra ^t fis ajcm^ 1 j™ 
^^inwlJ wBysrar^ <3 ?sp?sera 5t»?jT *?$ csc$ ?pa?n? vsii^R ^ j r oy : ^ ^ ^ 
'3 kt5*t ^c? ncst^ 1 3sini91m 4 tifoni? svt?5 ?j?3iw? st^fe 1 ^ ?i?^ 

-Js (IPV 6.0) *TTOT *f^5 1 

<7PR : 120.256, 176. 56 ^ *IJICsijC»i C?J% ^jcj 176.56 >a?l 120.25^ 
CT&^n^'sn^fe i <3 ^ c^f* ^5ijns3T mtt (?n^5 ’sunas?^ i 


^ g v v, sitUl^*! ?T t»T5pT | 

, >jQ > /IP-? Sft^RSWiMl? ^IWI IP CSSl 'i(lhHJHtlc»M ■MIW SfSWoTC? 'fid'S'O I IP-C5 CS^IW 
«p3*5 RCTW ?lilMI ??, *JIM> ?sn ^5 CSSlslpI (datagram) l C®8WW«W1W RRg 
^ ifofft or 4m , « wt CTwn wi$w ?? <, i? ?i *ira i f%? ip ^ fiRgsu? 
j55W s TK ff ilW JllfliH) »? ifl?? c-*H ?*5 Rtti 'SC^IC? ^1? CWI fi*IM ?TW •? I 

|p.? W ??im? 2Jt5r?s®i «nw i ?m- ?s. ^rnt^ c?ostifa\5*rc siter?^ (arp), «i. 

.^sPf^CTS 5 ! C?C51^*r? Sjt5l?S5T (RARP), n. ^l?WlJ ?st3j15T CTCTSi (2JC&I?S51 (ICMP) 
^ M ^’t (MCTSt Sfi^ 1?55T (IGMP) l ^ SIWI?sf5 sft5m*l? ^Rt ^IHPtT l 

9 ^jK 2PT MWlW S l ? «ld»W*T (ARP) : C55lW C? ^H? ’dk?T spfa, csBlW 
(JT^SI?^ ' J U1C5 > ' ^nw, <?# WH ?5HS6TC?? '^ilC^ ^ C3? ^?T? ARP-? I 
C?&<3?nf^v. C? 5 !? LAN >5? SfCSW ^F'lSClw 'SfS^ <it<pfo C»T6'Q?T^ itn>l<ic.<M 
^ (NIC) ?TW 4?^ «J>H®lJ|W3 ftpfe^ilq ^Gpl ^ NIC C® C®T?1 «1TW I 
1. fiWf'^nSPT C?tetlf*i$*R sn^M (RARP) : RARP 3JM1 ARP-? ^ ®C^t, ^ 
^JTtS’T ^HT «ff? s C 5 1 (7T?R (MW ^l?W? '5tJHS 3 T C3? ?RTI? 
BRJ RARP-W 3J331? ?W I 

<t. ^Ol?Ffl> -wSh (MtM® SJC5W*T (ICMP) : C'St»WI») %? ?R WIW Will (7MT (M, 
^RC? 3RaFf3 (MW5, (7MR (MW C®5l Ml&IW RCTRB (7W1W (M?l 5? I ^ «wl5 
??5 Shl4n5 RWTT ^T (S^MIti Ml^IW I t-W?C=l3 ^3SRI ?R MTW, 'SRW <7# 

♦H&TW ?1? ?1 4?t .a? ^sg JTT^t? C#1 CSiR®lf? %Jl6pf feMW ^lRc? (Ml 53 CT C## 
fcftS 1S+I»(I?( C%IW 31# | v£$ 3?W? CTM^ MlilW? WI ICMP- W 313513 3?1 53 I 
?• (MW«t Sjt&WM (IGMP) : 'WTW ^W? >W? C$5t 3SH7WOW1 fJwRt? 

*Nilwi 53 l ^$1? 'SPTJ >wf5 C®5iwt '51PW6WT ^•Bl?Wl> 'SOTQSpl (MMT 53 i OS?! 3IW 
2K®W &Wiw 'ilhMloTM 0^11513, ^®1? 'SRI IGMP-W 3(331? ^?1 53 l 
n 1 RtSWlM? 3RM 3J??|? '5TWP f^T 3CTR5 l WIW fclk?* f?f^ iSwRIH 



C,TWT ^l?Wtt>? 3T3IW WIRT'S Rlk® 5W CTMTW IP SR5T3R 

'^JTCS’T IRMW 53 l SW3 CRT^siftsW f^^TRlfS RC? (?ft 3^31® RC?? CRfS^#C3 
^ 53 I 3R^ <W3«IW IP-3 C^US 05§TSJ13W RC3? ?T®?TC? Rlffcl (M31 53 I WTW 
CRftqf^j, ^ ,.^5,^ (jfpj ^ ^3 c? CRR fgfj 3Rt, C3RTW Re? 
1 ?^51W CWBWW '3W 'ST? ^-Gl3WB 'SljTCgpt (MW C3? 3^1 53 C#a3lt«M 3C3I 

?DTCgj( C3f& i3?t 0S§BII3 (7TRTW Rlfec? (M3T 53 I 

0 Vtm 

H. www (world wide web) ^TSTCIi f^TJp I 

^5 <2(3\<\ ^vC^C^t www ^IC^I l www ^C°ll 4 ^f%^ C^R?^ 

Web Page. ^ Web Page Web Browsing ^TC 5 ! I www 


8^\b fa'MH 'Q *£R|f^ 

(Linked document) <3J<RI3<PI5R '5R C 1 Rc^W i 

^nw 3i^r^ *n$ ^ ca^i^s *«t i 

www-^ ^Fn ^ft*l ECNR (The l f/ 

European Centre for Nuclear Research)-^ I 

Mosaic iflftwM Web %j| f , ' \ 

Browser ^ www-43 <^°1 t; - 

35*H TRP ^ | 

Web Browsing <P3l<3 8t*<j RR**J *33C*i3 3C<K^ I ^ ' 3 TC < tT W^fep] y^jj 

Browsing (TITO^ « ^SMWU 4^3^13 I Web Browsing-^j 

http ^t hyper text transfer protocol ^ | 

Web Browsing ^WlJ^JIW RI^J RCb OoTIt $£*11 : 
http : hyper text transfer protocol. 

URL : Uniform Resource Locator. 

Web Page : 3WI I 

Home Page : C<PlHI Web Page. 

Search : C41W1 Search. 

Bookmark : Bookmark Web Page-43 Wt I 

Reload /Refresh : 03 Web Page-43 CSSt ^H33^ *tR<3'»H C^PT^T Web Pag 

*fl$13 C^T^fl 3f33^ I 

Stop : ^IShWI'S 3^i <ta!3 4^1* I 

O 5W-8V. HTML-43 Rry? I HTML ftefM 3*C3? fw&T 

$^53 : HTML-43 ^?tT Hyper Text Markup Language l ^3 C*f$r ftsfa ^ 

<k^ csnsnf^i^mt^n html i 

HTML 43 ^Wt : $*5l3lHt 3C*fl <jfaft3 3>H®5t£33 VC3T t<IMI'WR?f3 >r7 ^® 

3^ OT>'33t¥ 3J<^I I ^StaWCG 5FHFT3 <03 C 9 ^ 3C3t^> l ^' ' ^ 

7TR3 C*?t*t3 *ll«!t3 3f^$ l3f%j[ <03 CTO, 31 ^' r T _j 

<j^^wr3hM 3t^5? 30 (?tC3R i vim <03 cto html hjiscsot ^ '^*j 

<*31^ <OC3 (WWW) 3Wt ^3 1 HTML ai^F4 ?TOE33 World Wide w 1 
RR>jj 33CH3 ^TOH <3 $*I3RH frsR <K3 <3 web page-4 <JO i 

0«W-85».'SC55MTtf$fTOfa? J 

$35 : CRRCRI 1rP& ®WT5 Msfift <3C55 51^C55 «dK3P# TO5 en^i?I J 

9IK^ \5l5j3 TOTO »R.C5tt CT WIT ^D5 C^? TOt TO l /H 

iiPH liRsfS J 5 *, ^lt TO ^BPP# f?^5 V3CR TO 9 ! I : ' 1 

<H5i^ ^ >iPH TOfet Google, Yahoo, Altavista, MSN Bing 



,-l m ^ " 

^ggjGBI <1^1 ^ ^It '3CTH ’iirS’T 2ITO I 

^ylRCTOCTif^rfn 

3 j^ Internet Relay Chat-^ ^■'1 1 bi^lrtr •Hlw ®I^c<pI ^ < p|Rc.'W 

’ Q Qiilcarinen) IRC TOTTi l ^ C«IW W 55 I TOTO5 

* a ff?W flPt 5JWS 5W l IRC TOR CT^ITCR CTO 5 

5T1CTTO 5I5ICT f5f%^ TOTOR 5 ^! RTW 5T%»f®«R5 51 ’mTO ’IW *19 
>*m <nGH I IRC c® CT CRJIM CTO 5 C5 CRSICRt W1CRC*15 51TO5 5C5 ^19 TOU$ 

(fia TOT C^TCRl f5ft-^C55 CR^ l IRC-TO Server CM Inter Connected '5C5 
<n 55 J?fl #5 RC51 Message 5 WM R 5 ^ 1 TO 5 ^ R1^5 TO 5 ? TOM «pc«5>1i> Server TO? 
J5T5TK3 CRpI (MICTO Message "^HITO TOC® ,< 11M I 
r^HCRC^ *m TOC® 5M 'TOITO TO’CT ^[t&T fefRR ^ TOTO iTOl : 

^f3CR5 RSICRRTO <3 

«i. ? 5 8TRCR5 ^15 TOR TO5TOT15 (Software) 

?-5l5CRC5 ^19 roi? TORjTOTTR'WMI 5C®5 MSN Messenger, Yahoo Messenger, Net 
Meeting, Microsoft Chat, MIRC ?®IlfR l 
0 2R9-ff5. *'QM5 TO^ra’ « *'QC55 cm' 1%? 

5TO : 'OMR MT^Rl ; 5(1551 5H51CR5 <3^15 ^iSstlCR TOsfS URL TOTOI 

ff Rt CRRCRl ^HSUlCR 5ffl CT? 'SC55 C’tSif^ 515ICRR <f>R$!3|« liliMl TO° 
:5| W1 '9C55 C’f^f^CR 5 CTOC® (MTO 1 1% 5*15 4Bl TOR 55r 

:i *W»fl>a TOT TOsIS <3M5 RTsICRR 2JC51TO 55 I (M1CR1 TO 5 ^ CRRMlfRR 51 2|f®^TCR5 

C5©GC5frTM- TO 5 ^ <3C55 R1^C5 5WC® 55 I 5(1551 55R I 

^ 'SC55 CRWCTO 55T C5C5 5 C55CR1 TOsfS URL 5H5ICR5 /y, 

^^15 3H^siC5 f^l ®5R 4 31^55 TOC5 URL C5C5 5 U _ - ■ -sifetf J- ■. ^ *\ 
CR5f&T5 C55 ro? I ®1555 5(T5TCR5 CR^<351C^5 JMI 

M5 5T^|5 C4 fSOalRI ^C5 J3 CETC5R CTO TO IP * ’ ^ ' 

515TC5 CR? 


1 Mr ip <5111(55 TO 15 ’ICR 
^ 515 «£R* http SICUWCTO 515TC5 CTO1R5R5 >SC55 '^££^' 

* MC5 C5151C515 5R5 I '3C55 51^15 IrPiI C5s?Hk<(> I — 1 

^ CTOR C5C5 5 ffi l RCR ' C B R 515TC5 5(151CR5 CR^TOlRf 51®tC5 5(KR 1 <7Te^3?n^ 
C5, M 5(15rCh5 5>H$l>IC55 jS(SrlC5 5M 5(1CT TOl 5IT551 CTOC® ”11? I ^ ’J31 
^ ip ^5^M®lC5?5C5,5n55t^pn^?’11§RlC5TO5C5T>a®«Mlf555MlC5l 



S^tr f^S3H 'Q ^Jfc J 

'ac?R ctb? : V6nw5 <mi<wllw3 ttto to fafcs f^ 3 5n ^ C3 * P ^ C1W - 

Page TOR I 4fl> ’TITOI'T'S html Language TOT CTTT TO I hyper text mark- llp 
language-^ ’Tsj’TOi TO html I world wide web (www) 4 < 1 > $ S ' ^ 

TO I 4 Wfol’ T'q g ’TIRIRToTO <31?!? CT$® TOR TfafB'S l < Pl4 < *4wlW html ^ 
gtSTRPt i ?rn 4 ’TOCTO R1TOR world wide web 

« ^TTOR £$f? TOT TOT l CStW'»IU TOft'S European Laboratory for Particle 
Physics CERN 4 TOST TORT ’TO tihl TOfa 9\ ’T&WR html «ilt<TO TOR l 7T 7^ 
*RfTO text 4f$fcj RTTOT-T TOR '37R CT^CTO TO fTOR RlfTO 5 ^ ASC II RR* 
9(|^5 html ^bfW S i $$«>IITO, C^’TJl®, RJlfTO&tPft Simple Text R1 

C#T 7 T?i Emacs Tt VI wm TOT html 'Sf!7R3 C*™ TOti TOT^ *IFlftc ’PPS^tlM 7W| 
TOI^ TOTTOT TOR html ftsf? TOT TOR; TOR CTOTOI R’R^ 

^to Text Only With Line Breaks' TOtaE Rt Save As html CRTS. f*TW TOR I 

O 2fi}-<W. $3}lwT> 'Q 'icsi5l<.*il> fa? 

: R i ch’S to^tt SrJirmc&r TOCRRsfS TO’fa i $aalc*h> At»ii 4R>ft> «i(vsiiw« 
^gfct crjTTOTORR TOI RJRTO5 TORR’TT^ RT CTO®TR13T ’TtftfB ? 

•JtFJTO TO75 *IR3R I 35jlCHC g ajfa&TTRR TO§f RE§fa 'TO TOR'S TOR"tlfRR s TR TOR 5 *1 
’TO ^ I RW tS (71 CR 5 ® SJCTOf RRT75 TITO I t^TO? <3 ^-jjTTTS «llw<p *TO 
<?T8^iin¥ RTTJT^, 'ST TO^ 4St5lL«iG | 4^fi> stfa&TTRR $3ak'U>(.«T> RRR TOI £)' f ' ,: * 

3iS l WC 5R TO RCTTim TOT TO TO-5 4*510(5 l 



O TOJ-48. 'UTf&TOT TO$RTR (Optical Fibre) fa? 4$ TO$RTR TO TOTOt ^ 

/ofivTO 

; ’Sjvrf^TOT TO$RIR TOTO feg TO TO faff® TO fe‘ v 

TOTJR'fS iSW life's TOTO 'H't| TftCTO CTC^ CTOC3 T^TOT TT TO?I ' : ' 

siferow c®ro fro 5 TT5C5 ttw i ^Tf&ror 7 hTOth?i fttn ’IT ;, •■' 
TlkTTT TO, TOR (Tit TTCSI fojjs, ^ TOC TO TOTO5 Pi’IRJlW "- 
TOC ff'S qH I 'flfTO TO l TTO'ifC® TOTO 5 ftTRIH TTTO TOC 
TiTTcjfTS TO5 TICR5 l '5tTfD<t 1 Jl=T TPlTOr? TT TOTTTO| Ts^nCR c5l*lt*MR I 5 '® ' 

^ I TOlS to 'sitI^jw ^rnm ftca 'trcti <fr* * ftf* rs ^ p} ] 

TOT TO l fefetiW cCfTC ' g RTT 'SITt^TOT ’FT^TO TOTO TO l 


gfcrpy|?i*JT rafoim >n*mtT f^ssn « sto> 

'^^(2. cPf^PF^StRCTOR f^s? TJltBTftU R^tRCTOR <3 ’StT lD^im ?sf^Sf^TOR 

^ r jjp fa -jjwt tH^j f^rjpr i Assto ^to/ 

^ . (JSpr^WSfRCTOR : tGfa<pf»l3Pi<.<Hi TOTS ’nTO'I'S 5 w«WjPk>ii^1 TOtot* H- 
^ ^IjTO TOTTO 5 ^pTO I '5$PC 41b cUPtwH TO TOTO TOT ^PiSfic^TR TO^t I TO 
Data, Voice Transmission TTCR 5 1 TO S(TO STTTOCJCTT TOT! — 
j, ^HSTTO iv. Rsfi|\5tHC<F*W TPPT? 

y. Pml^FTPPI v. ftfeTO l 

jii. TVStoTO 

w #TO SlfefRW TOTO5 TOWfS CB^HiftSfRCTOR TOTT— Ctfe'S, cSfaiJPF, 

=^pfR, cUI*tfe“^, tJt«14|, 5’5lsw'5, ’TTTCSen^S, 'STTf^TOI ^F1?TO ^.vsjlfi | 

-niWi^ ♦fi^wR frrrsr ; >tjiciJ«ii5U toto to TO*p?n TOf^s arf®* 
5-tOFT<3W® TOTO TO CTOTWN TOR TOTW >uicS«H^D ^fvi$(RW*R fTTS^ TOT l 
''TC5*!I$5 ^T fflCR 5 -2JT51 ^ooo »(l?«1 S^\s ^ITR 4W CTW Pl)iy c 1 TO ^?J I 

; WtfTO T^CTOR, ’SITTOTOra < J^T5PT <3^5 TTOT dJ%CTMMI»1 TO TO I 

5. tfl ♦FfeTO'PT? fRCTO 71 CTORI ■?|MS TOPT^ J ifS < r> 5TCTO <3 '$^0 71 c<WWI Tflw CTOR TO TO I 

^f^TT : 

y TOTOT StWRR TOR? SJCTOR I 

- . «Ws<!l|k felT3T f^5 33 I 

a. RCTTO C2R«t '34TORT ’TCRI ’TO ^ TO I 

Fiftror fTOSR : '5 tt^tot toto tot <M5i®ftwk«H 

'iiSiTTP TOf^TOT ffiSPlC'P'R 1’TT^’T TOT I 






800 ■£lC*PTa‘ST fafom R'MH 'Q aiqfe 

*mc©» i l3c© a swnawa : ants?a $aa f®f% asta ajic.©«i 
y atoiafcwa at sealift ajiu>®ii3.1> 
4 ©mfaarfa® ajlt 5 «il$© 


jii#^ ^ c<iWI(,<J|51 > ©ic.©<'ii3.© '^fiiSPwtPra «a^ atafa^la i 4 sf 5 %a 

^0 *jfa?ta 4a5sttssa ’R.af©® casttat a©artas shj w® aaa aiaarta aaprfa 
00 atw i a? a? cSfafafsarow fa>san^t ®ttaa caNTtam aragt atg arata ®itaa 
atajta i fas aRHsfo aiaiaa sRntna wa ®if® ,jfs s&agif'a® aw i 

0 jjjf-^b-. ajitE'iRt'Cn ararca fas®tta cafeo <3 cCffiRsiw a’am aat aa? 
^ ; ca®ia PpWim 4 a?. (©ftfwa frnntaa ataj fama anfaj atata 1 ^•‘jt&a fa1%g ^ 
5^ qjtfiRif® ^ia e&’ia aiat casta foam ^ftajt^l a’gera asa 1 fag cSfiMa 
^ptjtpta whllWia aw Sight communication 4 a* 'SiJlfiJ'd srj aijif^aia ataiffa 

c^i'Sri am «wc® 1 

I I 4 T 4 T, *R®I 

c’tmpm ^ fa&s 

V LiBJ. _ _ < 

«hI Straight line (TJNTCTTffi 

■*■ kiT“ ELff IIm iimii ^‘^ll ^f'SrRI ^f'Srf <5 1^5 <]^!?J <3 

C£*ftR3 5fC?n^R *JT >!8<1 | f^g 

•II^pQOTT ^4fi> 4^ *fC$l R>«ift> <|%R C^*R <MC^> 

•iftft *wsp? c$a> (TiM ?m am c*n*tran*t 4c*un fe# ^6r*r 4^ 

ft 5 # C$*R ^RIM ^ l 4 §*t2R«M vfijfcs C*T*R faRJffi *ttfol C$^ ^t#ff 
*f!&ni ^TRft^'S^Uf^OFIt 'SjfvsxW^ (Reflector) Rc^iW 4I^r 4^ i 
'^MR^M^lIl (Communication satellite) v£Rsf5 C2}^4 ^3 <3 

^ ^ I ^<C4^c4 (Amplifier) RWU f^#® ^RH ^1 ^3 

*ife cBrtmwia srj aiaaia aa cala caicaa (Solar cell) *oas a«srt (Array) i 
-%wta c^la *ifec«a ?a^fsa ’^cs awsfas aca i c5%aia « •jaa’fa at^ta (Signal) 
550 ?&a §*6ita aiw f^ snw i a**iwj5 sacaa (Microwave) atarcaj 

fSia fSastca ai^t a asjas aikai aa i ^aacaa aiw as^ >a^am $ ai^t aai ac? i 
*ra at^iw csiaasacaa aratcaj ^pg <2m aai aa i Swa^icaa aiaiwi ^ i t%ca 
" ana i ^anacaiwai^ai^ai^^aca^aaa i 

^nawfaa anaa f%? <iia am f%? him 

^’na cafaa am : aiawfe asm aw ajoa wta fata >sa?t*f caca ^sri caw 
®w) ^rfass am a sta i ^r* atacafaa asnaca ^Hasw cataicata ana^t >ia 
_^ r£;l i ^r<>ia ^ cawa anfet c^tcaa aica 'sri cawa atfet cs*Ra ^ asca i 
«JT ^ ’n^afaa am wt ^aa asai acafe stf^frs c5%ttfaa am i 
-f^^J^afaa am fata cefrcaiarcata aaata aia?t at? ^ ^ a^rta c®5i 
^ar t^iawiJ aetam aja^ra aiatafaa am aia^s aw i a^arta mi 
^ ^Jiata at»tf&m aitaia srgfe ajaara a*ta anwa afets cs&t 'snata-aata aat 
*1 ^®i aiataas fafafvGra ana >aa^5ifs faSita io casfe «a faf»f 8 1 


cafswia antN?? 
faasaftm antBai^e 
fatal© caafaiwicS 5 !^© 
at© 'Q caafas® »uiui«ii5© 
cm 4^taita»ta aiit©stl3© 
< 3 taaia *ijic©«niR.u i 


o asft^fatawa ant©» i fti P a araita fa^stta ^ara cswa aan ^a i antf 
caNTtam apr?ia aPJSRmR -»DiJJ»ii^JJa «a , s$a*fat <nh i 
i&sa : as f aSlat^ R anO^ ^© aw aar^ai ^tafg^ ^ara antfraft©, aia am camit 
a^Ft asat i ana ca©t a^ta cafs^ aitwaota^ aiaaja ^ta i arfaanw 4fa*faw 

ai l t©«a it© fe' a f aat^ l taiaH (Geosynchronous) aiafa©R (Orbits) aiaat can 
fe-ocsiatfa arafafrn (Near-geostationary orbits) aiaaja asca areas i fa*g a^tFR I 
a>ftiSfa tawa >nit©gn t© far©a <w-sn< antfaf©^ ajic©«iit© (Low-Earth-Orbiti 

Satellite) ajaata ana attas i ffaa wna anc^it© 1 %a arai aa ^ jSwfa^ fafa® 
Was ^ cWa (earth station) at®1 1 

asRi^fatawa mftafe © an^aia at^ aiaaia asara 4a catst^ i a>R 5 fe 
ancitafttB a 4a*f© Stgatami faas aw^aaamaSirma ca© i atajstta 4ta fa© 
(Bit Rate)s3 m m i ®Mf©as antaia ajaaja ai ^aw asftSfatawa a^o ftf^w 
cafat® aa i ana 4 Raa^w dfe^ Ppwm w.irvo caw rtio?- 

anaia <5^%® fana mt® aita 1 Rnt© 3 !^© asfa^fatawtaa >sri f®f ®<3 cwR ( v 
Voice Over Internet Protocol) R^a aw 1 


a® ®pri? is»®o riw ®awaa asai aa 1 aiit©«ni' 5 © asfa^fatawtaa ^ar an® 
carmtam aiaaia ^aa atfa® atata 1 

aiaaiaastl ^-catsa wa a?g® aita a’spia at c©fal$aM aragra aiaita 1 f<fe) • - 
aja^t fa^ aataa aaif® ®ia«w wa 4a am ^ta, caaa c©Pica*H a 
wa aaiafa ftwa aiaita 1 aiaaraaift aiat PpHim sifaFumr® ^aia 
catas ajic©<ai?c© aiiiw aa 1 anoWtt© a^wtB® ca®ia ®a^ 4aa wa 4a^ ^ _ 
3R ?-cas5 catas 47$ as^caifa® ans#iw (^ catas RntemS©) aswtt? 1 ^ 
faaanata 5 faafa® asca 4 a° ®Tta?tw ^-casg^wta sif®t2iaa wa ®i®a 



/W7 "S/^i4(/3s "W/SR 

■»il < ic*<IiH ^jlscna ‘♦Wt : 

i. ^ csc*ts st ?icss Rnfei csrcs? scsj stcsis ?irs to? i 

'Sl^lfTO (BfRCSIRlCSlR sjS?iy CSSRQ (Backbone) RcStS TOS I 
\3. 05&I 4>(si5 {sC TO R TOtl ?-ClSW'G CSRICSI'1 SR?t ^?T l 
8. SICRIS Sf'JC'S <2# RSC® 'SRI ^MS-SRH STO I 
<t. RfsCSR -^m 2Tg% TO? 'SHIRT SPjf^S C5CS CSPt RfsCSR STSiS 
CSMICSM SSH STO I 

O SRJ-'bo. Fiber optic W TOTS « fa? Optical fiber-TO STSJCS fasTCS 
'SRR TOR TOIT SIS? hom 

$33 : S1?STS KspifSCTO TOISCTO : SI?SICSS SI&SSs ^TOftCSS ^fasSTOPl ^ 
STO *H?St?TO fas 'SICS TOR TO1 35 I 

y cftR ?<ibS| «M?rM (Step-index fiber) 
y. fffpS'5 ?*ic'ssi <Pl?TO (Graded-index fiber) 'fl 
TO aic.-ilc.wlvb s>l?<1IS (Monomode fiber) 

<$R ?S0bfl S 1 ?SI«S CTO3S «lP6>MW R^S TOR RITO I GdC©'5 ?ic»* ^ftSICSS c< 
sfam* CKPCS TOOTS CSf*T TO?. TO SIPTIS SSISS TOC'S «TRRP I CTOCSS RT 
fe^SR SRJ 4 >j SSCS? Sn?STeSS 'STCRTS5 Sf“H? RfaTOO f%»J SS I (flC'S'S 5 ' 
S> I ?S I CSS 'JRSIS C$R ?HC'b-5| Vl?SIMS CS*1CSS SJRIS CSf*t I 

osiiRs sa, asm sisjs to? TO* sa-^a fasfi> ^ fen s : t?sTs 'TO^s -r- • 

TO^I RtRfas I CSfiR 5 S3 $SR CSC* C®6t SS5J5 S*CS «pl?SIMS SISJCS TO -TO* TO (fa ' 
TOlSsro SS?SIS TOP# sdRIRR SI ftbfaStR C®&1 Rfss?CS SR'S TO I vflR 5 

tojcsj 3 cs i ®% a s^cr?s <3 ri?& ?fsfi>? tocstcss sisjcs siicris* tocr v '' 

S*1?StCSS SCSI CTOS SRI TO I 

'SR fifat iR kr?sis 'm i w i s sfas ’ff 'srosIM sifes'Rcss stsics c®5t Rfssss 4 •■ 
vsiuy rrs5 #ii sss crocst gsife? fscro tor 'siRfros to tor vst ctcto ^i^stcs 
TO I 4«tCS TO TO ^ RoigD't SlfsKWHS S1SJCS •£ltTO s TO #CS TOt RC® I 


gjO->m‘R IsfRiiW RtTOR t^TO R « 8\SO 

SIRS— kpcSt fec 6 ^S TO^^lCSfs? i KFC&l fec^ 4 t?CSS ^PSt 
I ' £ra ^^l?SlS CSCSs $SiW TOt (Detection) l SICSls^ t^#c 6 STRs 'stjrsjfgviSIS. 

I ^Lf fSs^cR^s trofc i TOt cv5^Tcss s«n«fercs fes^croR, 'srrrsrfgfTK^r-R oast 

SI SICS STTOTOTfts SSC5 C^TtflS I 

Qft#-^- F‘^ er Communication System TO %5R I /^irtTO 

-gg • CSR1CSR sprp Fiber Optic Communication System (SHtSTS S#ss 

I -^sSc 5 ^ Pk^ 1 *) ^ ^ tor stoc^ i sntsra 'ssf&ss ssfs^scros tsrSs- 

,,^fSC5?CRSSl^RI: 

Pf ^Jl*s?®s (Bandwidth) : R^SR Sl*#^ S5fs©%TOS fsc^CS 'SSJ *#S^CHS 
;>:?TO swf#s (SI 'S < #TOR KM$<tln) TO l 'SRfSroR 'VI^SR-TO SSI f^tCS CS 'SSI 
E fjffl TO ^1 SHCRR TOR fesCS SS#T5 TO I >S TOifeC'S fi(WJ SII*$^S (Bandwidth) ^SI 

<5HJRT TOitTO ^RTO C#t TOS S1R5 1 RR ^ Rgfes TO$ SCR 2jp RfsSIR TOT 

■ «Rt TOt SIS ST (JS^I SI TO(J SSSRCTO SRIRJ RSitTO CVCS STO TO | 

sfror-ia : snssi 'sicris sfecss csc+c* sirs o (Iro) rr: fsscRifs&is i kfi^sis 

Jf*l|W +ls^tS>*R tsc^cs SflCRTS S1SICS fSTOIIR SlRfs? SRI TOS StCS5 i kkR ^1 
j <: ii#r5 sife sfros cvs»T?i si toij 'srh-sisr tot sis i 

^RSRRKF KPS : SH^SIS RI*#SS s1S$fHC<P*R IsrSCS CS 'SRfiJs>|!R SStSTS 
TO 'SI TO SSCTO SS5 SI aiftcro I 4? sHSsSIR KPltsiS-TO C*IISS SR'S! 

. ^SR fisg SlfessiR 'JRTOpPP (#1 i RRf&TOR SS?SIS-TO SSI fSCS SflCRISS sf*JS <ff 

s^iDs siItoprrs sisics ot§i si tou ssstfR's to i 'sists 's«5gf s fiifesRcro 
,7 R« 'sicris sf*|s s«yf R?»it sjfro#rs to, ctosi csifs^ si sifesfro to si i 

■ " *Rfec® Rfes SJRTO SR To I 

<3 cSlros CR C35S ST5IS : RICRIS Sf*H Js^lfess « C5lTO C^iJ SIS1 SPslfs® TO 

1 C,K $? S^SIS SsfsSfsCTOR fscSCS SICRTS5 TOR fesCS TOI SI 05^1 RTRS- 

^»SR| ^5 TO®? 4? CS#v5 «SI SI C® 6 l CTOS1 sf?f? ^S^lfTOS SI cftTO C^2J 

SI fSfS ?S SI I ¥CR S2ISS SCS CTOSI #5lfTOs <q (?TO1 TOCR G S^ff 

J^^SITOISISI 

i *tZ* CSI*t%r5I SSTTS STCSS : STASIS RRl^SS SsfS$fsCS**R isc^cs S'tf&TOIR 
■ Jy ' £R ^ *#8 RCS C®&I SI 'SSJ RffclCST TO l KPCR 4 S'Srif'iC-i '5SI ^ SI 
W 5 '®1SS1 fins CS? SRCR? 5CR I 'sNk 4 SSCSS SsfS^fseTOR {SC%CS 'SSJ 
15,^7^ CR3I cmR%®I '31TOPR5I S^sf^i TO l 

^ ^ Cl1 ’ siRfiiss fscHs si^w csmicsis srsjris to 

S^Jjj ^S^SIIRI TOSC5 l <4? SSitTO S^S5 <3 SS1SS filCSICSS SISICS '5SI 'B CSIMICSIR 
^^PlSCSRirsiTOSRTRSSi 




•sKv^-a^r f3f343 'nwran fa'&sM *3 sigfe 8>a<? 


8®>8 ■£JCV>>f?l' 7 T I3f343 "31 313n R«aH O 2fg% 


^ ^CiJ ^J4»f5 ^ ' £ M^1® ^Ic4bl<i ^IW 5 1 csf^ 5 *jca|3 

< fagj*. 21315 41535 3139 frijfea* ^^13*9 3*j fet3 bin 919 i 3*13, ®i 

^ s sjj^'t 9519 >a?? 'anwiafij 495 I 6 qrjfeln® nit® 9*19 4191® 9519 
j. 5 if^ oec? fern ftw«. 4315 33 519 3i3 1 'iircsJtr# fg?-49 erc* 4i9i9 53113 
^ ^5rj 43>16 qrjfaffi® mi® jj>9> 9519 4131® 9519 i >3'»iw 4T595 c$*ti9 

1 4 ^*R39 <6fa4i9 4mi969 ®i fein 

jjsfH feftn o$*r 09195*3 cnipfo n?!®® «w c$*ii9 mk*n 59 i 

ffj** ' 

*pi . ^ipit o^trni 399 c6%fpp 3169 9? ^ mfe 2f3if3® 5*3919 41535 3ia 

1^ fl 3I?1 C^5RI 3?° *ni}»IH 9?9I9 459 3P9I 319 31 l 3CVC3 5)0*1 3H5)9 3591 
«p i ftm 5191 G2RW 9oaa ^5 T R,ca>'®*i»(^w faala® 491 59 i 
00& (Jf®IW19 9UM fifeil ^WW 9"f91 ft 5 ! I ft*IM lEPWIW Wl-fiWCH ■'ulhfil 391 9*11 TO? 
*3* : ?95rf®95®tl99 919J13 5j99®l 0311953 3119 9591 9319 33? (6i3WW I ib-Hb f3%113 
TSTiT^W^ia 415R 093 (iV89-M»66) cGPtWH 33 — 

.,;>'^j5 TOH I ZaiiRs-* ci>Pll«Wt*i 39199® *ict>l L 

gt!R4?*( 9119: 

s 2sw. gj « 9. 4T59> 33 I ®15I?1 91W 3?wl , 1«*l5] 

"i « 3a^j§t (fefe) fi>j)c«a $«3 1 
* aJ93< 3S : 0995 313 319199® 9T$ feft® 3^>f5 

I '•TO 911® i 419 s <bUlltfl9 913 I 3 4tl®9 9 MM 

m 9313 3Bi # 11 ® 91195 33v 'snmprcsi? 3 ffc ^ 3^f6 3 c^r 3«o 

ftn «Rl1^5 53 i «|3l?R.33 3PR7f ^«ll ®T C«3W3 5M (7!3, Wf 
ffecWt 35ff^5 53 331 33 3*fl fffC3 -^n 6 ) f3^J«, £Rlf5$ 53 I 3S*J1 31 
^ '5TR8 '5T1C3 3531 W *1 'bRUplHl^ ^TT5ra 51»lfa^ 3<1^R1 fats Wi 33^ ^#1 
f^Wll «R|f33 5C3 31H31 5C3 ^TO? 1 Wl, 3^3 3133H 13^, £|3lf5® 5C$ 3K3 1 
®TttLynj <3 3>|4m <pft <p|4h nl^wHWW Z'ifa 53 1 
11 3| ^* 33 ; 3153 <731513 3F5511 ®I3W 31 *fT$ 3TC35 331 33 3CT ’lira «TC33 

^?353 33sfS 3rff31^fe 3tft P35 31C3* I OTI513 nr$f5 ^513^0%^ P?C53 
a ^30l3 -313CT 3t TOa | «H3 3^5 3TC3 1 0333 3133 31?C2F1I3 5 11?13 3I3C3 "331 3^K?1 
■S* 313S1U vnC3S 1 4 3!~R 33Rj« ^1 3S c tTQl?lTC ; 5 '#33K3 

^13 bln <513 33» n3^^ C5P5 C33 1 Wl, f3^R. >213115 ®13®3T 3t6 1 
»!* C3ft 5 cn 5 H 53 S 3 CB ^033 »|% C3ft 5C3 33? ^$1 C3Pl 0STC3 3153^ 3133 
3(1^ ! 15 ^ 41(515 -^j 5 pi 590353 nfe 33 5C3 33? 'SI <?I15I3 nr®03 

I sjjjjp* ' 5fI ^ c 1 33C3 I ^531?, 0333 3133 nf33^%1 f3^T? 3315 3153 303 (ftPl«lc3) 
r* <2 »3 3133 nbsf6 03^113 3infen fiN« choice 3153 3133 nrsl^ias 


O 2RJ-»!>5. What do you understand by VSAT? Ai^W RPi^Pfj 
$33 : V-SAT 5155 Very Small Aperture Terminal -33 3#*« 3M l 3(6 ^JTtfrm:- - ..J 
C6»R (fen) I 3to 3316 C5l6 3t$31 3113 31 o> 0313 5.8 fe6l3 »513ll36T13'T .. I 

313 031311313 C3t 31 0333 331313 0*1l333fe/ '533?3JH 33^ 33 0333 BfRhira 3^ I 
(band width) fe@f3$6 3313 330513 31131 n?l 5155 fe3lf6 1 fe3Jll63 3WH3 ^rJ] 
5 <Mj fel3T3lt6/03131S 0313 <?i5 fel313t$6/C3C3$ 3IT® 2T? (band width) far-w J 
3S3 1 '513 3333153lfl3 (Provider) $33 fe$3 313 Jlf6 304lt> 5o 033131^6/03!?^ ^ I 
51® 3113 l VSAT-4 Uplink-^ 0513 Downlink fe^l 3?3 3fe3 l 

O 2(!|->!jO. Give a brief description on pros and cons of satellite networks. /5135 v R.'jJ 
$^3 : (i) 311163 1 5 6 036*3311^9 ■gfeqt (pros) : 5IT^l33 feU 031311313 3PT?I3 311^1 
3l3$(313 - l0H9 «3 i '3 3infe^ I 4 2J*(fe»9 3«1jll e t < ^3%3 >33211133 3?3f6i 
363113 3RT 2111® '^J353 333 3I33R3 3313§ 0331131 31i?5 I 3^ 3^ C6feftlfe?!ltiM 
fe^3Il^ '5KS3J 1 3 1 3 11313 313^1 51^ 31315 31133 C5f331l63 3I3I13 I f38 nSfefs 3«mJ 
>533133 3115 'Slfe 5^5 $n?fn® 51*3 1 

(ii) 33163166 036*331 0-^9 '3gf331 (cons) : 33l53l66l^ ®13 ^313 fin!?!3 531 M 
$?T5n3 313 3J35® 53 ®1 ^3? 313353 31 t3K3 '3f3351?*1 031*13 non>? (361131 359 3jl 
'5tn3fel3 s , gotfing'f 3ll35t®313 33163166 036*331^ 3I351#3 513 31? I ®gnt3. 3iii5*d| 
036*3311^3 3^3 3Iig?3®3 fe31*rai 53 I 

O 2W->58. C5f%JJT3' f%? C6fe«W 3133 fefeS 3t?*t $ig3 3^13 f^5H3 3?313 3W 
51313 3Ri 53 ®i 3IHI1 1 

$33 ; 03 3133 315J13T ?9<jlfe35 ®T133 313113 ^ 3lS5C^ffe53P ®I313 3?31^l 

■^31 53 ®1195 CefesnTF 313 I 3TT5133 031^ (i'tlii-ib-^) 3T335 >33^513 31^ ^ 
^$H3 3^333 ?3ffe^ ceftUW ’«nfe>B3 3^133 1 ibr88 3H3 fefe 69#^ ^ 
3T3H3 43*313 0313* 3?3T3 02133 3531® 33^ 53 l 6?13fet 9‘^MI3 ^ 

feo f n 9531 C3Pf f3g « 03313 3513113 35®'©131 3?W® '3lPl«H3 ' 1 ' 
3 I 3 F 3 3H3 4135 isjpf 3?1*P5 331 53 1 313133® CSfeUPF 3133 1®3f6 ®I?*t 3H3 - ^ 
33, 5. 41635 33 *3®. ftl3 l 

3*. 02133! 33 : G2J995 3133 blfe 16*113 >9»jjf®3' 3^t 3”^ 53 43?. 43 W 1 ' S ^ i .A 
fel3 21315 333lfe® 53 I Fife 051? fel3 3^1 3?13P1 lal^ 613 61? ^ 

2(315 35i 513 313 l 431136 n4l34*OI 4153 s 313 2J316 43*313 513 :' 1 ' ^ J 

33i 63 I 4 blf3 Obin 331 <3 051? 03313 333 3*3-C3f*13 <333 4163 s 3133 5 ’ ' M 
$«ng 63,055 *13 613 *3 *13 63551 1 C3i^ 4 *13 gc&t fefeg®!^ ' I 

3 ,i f5IM13 3?135® $'3133 3*133 I 






8ob •£1 cwri* 7 t f3f404 410130 Rwh *e ofgfo? 


3*53 I 415®$ 31$0 1054 5*RS0 3*01 341 33, $313 (054<3 15(4 543iO 4013$ *|f5 350 vj^ 
5 l ?l4 5* 4 4 02(34 iqta *3J154f’ <054$ *34J 2IHJS 4154 3533 *5131*453 4°34 1 

54014 5054 5*1141 ‘Jlco sylc*ir l 

55 I 054 1 5 4 o 5354 t» o*fo 433 <m 0154 1 4 4333541 *51014 453 44 tSfocvw 54 $ 535 *. ^ 
5455 ®54 43131$! W5 3153 I (S%4IR4^44W44«Rg«IC5'^RH-<SRR 44 ^ 

J, 04133 3J3$13 41*001 *l'tc.4 ooWfi R'JJC'® 3i3R5l34 453 5330 'Q 5. I*stw5i0 ?Prw 
41*001 f3ijj<?lf®54 R>1®5|0 4*310! 3i3raf3*S 453 C£f5 e t 1 3$3154 1<i>l®Sl3 C51454;.; 
<iJ3«15< 31354 503 l >#3 3jf3*0 500 <430 45® 53 431 4H$5l< 313^13 4TOI 4 J 
5*1 1 3 1 5*110 °?134 431 313 I ^3313 ®4J 034 *513f3fl4 31 4$C44 CSPlWIHfl 313513 5355 rj|g. 
4 3T5?T3 *51533 455313 ^t*?1$ ^4 C5f45*44 Of© 5354 *j53 301 'SIHlSIOl cSfawH 3*31 3T3 , 
55(45*4543 415100 45314 *511414-2141543 OR 31 4(1313 *3 344 313^1 *4155 I 03*fij jg 
03(5553(3 4t*0C4 43° *5|4jfi> 500 4314f3 «l«l1°i° 453 I 2|33fT>5*$ *5(4(535354 433 ^ 
l4f*i& 5101 13003 3*53 4454 45C3 444f4 C 5 lS 3141 *1553 53141531503 313$! 453 <431 TJ, 
4 33if$54 5 14354 354 I l3*?l3 43 iI'®C 4 4154 14® 5454 431 f3545"( 4314f3 5l?llPo 453 33 
340$ 41534 I 3$3154 bl4l 5354 31541551543 53 54100 4553 034(4 5415*0 53*1541 3H1 OW 
431413 CUIOCVM 431 313 I 454 NWD 31 5344 '331$® ®13ll45 301 1 *5®I'5I 31541535*13 3P 
45 453 5354 °jf^3 53 541531 545*13 41^533 4153 331413 ®13ll45533 41*054 431 341 3Hj 
454 1SD31 $$133) 1 44 1 4 4!3S1$3T3 *ST3ll4^354 I 56145303 53101531013 5453 0*5 53fr 
Olft® 55355 53 134 433 5I0$3 '55^13 454 5055 I 
O ■OfJ-'Wj. 4TT3( ft? 30153(3 313513 'Q 41 (H Sift '41541541 43*4 I 
$33 : 301® (Fax) 43*15 4?ft® $5531® 44, 313 ’ff ^ 5541 *4lftft4 (FaxcimileB 
413 55*5 43*15 33, 313 5131 f4ft*S 3*5*31 43*3)4 5054 *4413153 0*1151531 53 1 5S ilM 
31&4 353 l4ft$ 3*5*3J 3144 4354 *51 $543^34 3533 41*053 2jf$®f35*5 4130$ 53 
2(513 3533 31*053 44313 5454 3WI3153 41^1541 53 I 
0154 33 4 3'3 > 3J 050 3*53 ^$34 3*53 1S|^1533 _ 

4T5153I *5(f344*5f53 2(4T*1 3*53, 31$O30'353® 43° jl j» 

4I15$4I$553 313153 4 4*314 '31414-4414 3*31 53 I I 

3)3513 : f4f3*S 3®3J 44314 5054 *5(453154 *f$ 

52(30 43(3 *541 31354 53 I 5f3, 3114, $4Tlf0'Q hL*<-C^^^ 

4053(3 31*053 52(30 431 53 I 43 415(5*0 55(45414 - - 

'S 4C5l4f4'G 431 313 I 534$I3 %453>3 4 33 '3544 433 31354 53 l J 

545153 41® 453 : ftfO® 3*5*31 41&4 353 ^t44 4354 *51 $544®4 353 ? ^J 
2|f®<^35® 4f?0$ 53 43° 2(513 3533 31*053 43*^4 5054 *34T$tO! 41^1541 
4 3® 5 3J 4^303*53 €(^1533 415J53I *31344*5153 2(3*14 3*53 I 


^ ^T«TT 3*3 53*3314 'O 80 £ 

. ^. 4 *. tfPl4fJl®l45444 ft5$533 2(314 2(314 45*4154%4541 14 f%? 

^ . ^5010(5310 f45$533 2(314 2J*04 45 w fI54 ? &©541 : 

>. Source 31 $04 
5. Transmitter 31 52i34 
O. Transmission System 31 31*03 
8 . Receiver 31 2(144 
d. Destination 31 0*331 1 

JRTS30 ; 55544, 55(4014, $^13546, Sl*l *35l3l53(l!4 44558FT5 *31531 

|4t$3 C$1450101531503 *3t'Q®13 05*? $5&5 1 

0 2 fa-'btr. 5VI3I$4 5$f454H 2 ( 5 % 4*453^ 455454 3*f4T 43*4 I 

- : *3131543 3*$3H #354 C3131$4 5*44 >i(4f$ 531015310 


31313 l *513 ®1*?1 401 

, ftPW -34 *34341 31*03 35® C313I$4 5*44 1 05 *53 0?W5<I3 ^1040453* 1®(®5l54 

•tflj® 453 *513 31*053 *$0J *31414-2(414 3*31 33 I *3l*(f44 53131$4 3)3313 41*030*5 
fesfj#5 53 541541 103*1$ 2J^% 3J33I3 3*31 33 : 

I 4. ifl3*fe>03ii] (FDMA - Frequency Division Multiple Access) 

^^K^^03<3 (CDMA - Code Division Multiple Access) 

0. (®i34l 33 (GSM-Global System for Mobile) 

'''’OSO 5*44 3541 >034 03*15 33 31 41*0304 5B14530543 35*51 01530 3*53 f4^ 0|5 03*f5 
P^^WT3 41® 3*53 (4*$544 C5f45*4543 35*51 f%fiK.G$ 53® 43) 1 5T? f453»H 

45*51 545'S3t¥ 3T3313 I ‘ 

' 04 C313!$4 5*44 5054 43Plf3 __ *T S \ 

*313 04 4353 531015310 431 'AV /1» * 

' 1 43533 53T31$4 

^ '«54fc® 53fe« 'Q53*5 gT Ofw ' -H 

, ^_^ a * c,5; 4*r4r<fT ( ^ CVH jnf3f5 [ 

I JRnr, - _ ▼ 



' J T13T3 c t fa'aJR o 8 ^^ 


8 *str «I73 S 3 T3‘ 3 T ftPl'fl’l ’IWW 'a 


ot 6 (?pr ^i 75 ^ 73*1733 ’no*! *iijmw5i 731 * 11731*1 317® t®# c*i*pi 3 ^ 
CTW 1C ^ T * 1 317® ^ <? Iffl '?lfa® Bl#lil743 3173 l ®73 ®&®P1 CTB 4^>f^ ^S 51 
?ri$* 33 fcg pfpptra pfl» ®rf®3 i wire cs^pira ot 5 #^3 ji#5i733 3 iw m 
«ig^ -m b <?mz Spfcra w* cumpiw #** 3*73 i ww <3fitw» *rni* 
^ i c# i ^nuf 3*31 otsm ®# <®# ^nfst^^ewra ^st^t sm \ ®$ #si 4*n®i73* ^ 

OT (cell) 31 7®173 W W55 43? #fi> 037*1 #® 3 l’35t3 C®3 ’?W ^53 i 4i , 
0R5$ ^#| 43#® *j3®?f (TRW 33W 7331 383 53 I 3* 35^73* 5 CGPlCVls 3 
HIHP 4®fr ^ c®§3 ®H$5l733 3173 & 317® I 43*5 087®1 #H« 73*pi3 J C® 
*W.3M $1 3 ^ (TOT qsSwfiftora 317® I 731 1®3 5t?l $83 C30W *rasT4 7®7gfl 
71^313 $fa® 573 «ITC3P I 73*1731 73#I3 <3 cUPll^W ft«ICH3 C*1U>3 3731 CTWIWIC-H 1 
PRW3 3*3513 73*3 ( gP l WW 4317573R1 3173 35C3W $33 3R33p6«, 73#13 735 C37® f 
3*3513 73*g 73313 737® ($373*13 43175® 43? 73313 737® CtJPlCW 735 I 3513 3$*3 ^ 
C3#U ®HS5 r 73 3 37#f7® 357®t $f# 53 I 4®T73 JjT$®3 43PfR 

%fC*t« $373*13 ®31 313 I 435 4313*13 73*13 7*13 73*1731 431313 3135133*313 #14 4* 
C^§?1 ®HS5 |73 3 3173 731317313 ®1# £ 431313 73*^113 7®T3 wHlfW ## » 3 
%5 573 l 533 3lt$ 737® 3lf^7® 331 3313 333 733 7Ww<3 73*1731 ®l#31 53 ^ 
®H55 l 733 373)37® 53?{3F3®t73 §F73*173fc #3# 501 3?7313 *33)15® 317® 1 

o 4BM*. V-SAT ft*? 3?T3?3 3#1®3*3 I - 

$3* : V-SAT 57 s * Very Small Appertu re Terminal-43 3?fcP3 33 1 4 1V 
all®® C$*R (1®3) l 4f&3 43f& C5I® 4C®31 ' 



* 0 *> 


^3)13 3153TC33 3^3 <3 ^f3313f®l 3*^3 33 *m 


^fl£qtC33 3^3 ®3T313 : TF1®313 ?®f33 '3|'34<P 331^ %3C3 I»ll*N»l 43? 3lR> 


3 s !® 314*1'4>IC3 313513 ^31 313 I 433 ^F533 i 331C^3 'O'PT® Z3f*1®rOc*ll3 3WI 

31313^*5 ^f^TSl 31 l^fiRTSl 
O. T(^i ajf3F313S33 CTP1T51 1 

..^^ 5^3 SRI (71551 C31C31 fiP l CS® , (71551 *t1?3 ^IW8, <71551 30Pgl>RI ^(.3® 
^5# 31^ 3 5 t B9 tIW^ 3350W1 C3f*l 313^5 53 I ^3PH ^3CT1 3353533 <PJlfe? f5J7TC3 
jpf ^5 5C3 31T3 1 3^31C3 7=f gifos 33?3TC33 3J35J3'S 73*3f¥5 5W I 

^ oi 1 TO 5J3H 3131 I 533133 335 335313 £®f33 SRT <315^5 ®3^ 33 I 3333 43 
2 <j J 8 CT ^IC»I1353f«| fol ^3 C3C® 31 C3T®5 ^?C*13 5C3 313 I '©1S5$1 313133 335 >j3 0*CT 
m3W5iI?1'<3 : 


31^ 31 o> C3W 5.8 f3Bl3, '513li35lC33 I 
C331P1 ^13 C3T31C313 W5 31 foqp 431333 
C31353 5 ife/® : 13?3n3 3*55 33 (7713 S33313 
3jl<5®53 (Bandwidth) f®1^f3®® 3^313 
713C5iC3 «IC 4 1I *151 51*5 (5>3)l® I F»3)ld>3 


Hi*’ *U ^ 


\- 

/A> 

#\ 

/\ 
V < T' 


^CDC« 'OIWl \ mrt*™ | : *. 

313173 37^5 5° C3313l5®/(7173S® 313133® 05 frwHW/CTW® S 
fernlftB/CTfr^ Rand width RjKRS-'R 383 1 4?1 P®3 ®73 031=15 B ann^ _ „ 


7153TC33 *0331 : f3f®^ 33733 ^9^313 SRJ *P|^3I3 3*735 SH&3 573 '37k5 I 

i33 #313 3731 ®7g373im 57^11 : 
i. ®*5 3T1®®53, 

5. 3H®173 C5TB 43? "GSR 'STSJ® ®3, 

'9. HRs* •*?*! 3*73 3*3, 

8 . 75)835 3f513 57® '^5, 

<t. C$Sl ^3^733 t331’raiG(7lt < 1%551 1 
0 4 ft1-<ii.3l*|fl» ; 5Jl*t »M53 1733 313173 f7®tT3 C®H>t «i I iH -2(3133531 53? 

^33 : <3133* 33, 033 31313 43? 4153* 33 — 4 fcRti) *3?*1 ^73 3*15313 *5T3f&3* 
i 3 ^f 37 $*R ^ 5^5 | osfg?p 33 ^3 C373* 7®8l 3®5 3*73 3T?3tT33 3I3I73 ®1 


■*■ ' rrtrr- , . JP, Pr^, -m rtrtr^HTf^ ^ 'W 33T# 3HHR3 31 fefSf&R C5B1 #3573 3W3 33 I 473* <033* 3733 

f**miC**S Bandwidth I * a% ^ , nW TO ^ ^ ^ ™ 

SAMUpUnkaffitWDownhnkftSh^'fe.i jM 

- V-SAT 03 73*1731 ^13313 3133 ®31 3551 43? 3|%3 *51 3*31 313 1 733173 Infrastni- ‘ JB 


Y 'jin 1 -1 -»> ^ ■ 

3131313*3173 (73 751731 3*1373) #5f? 733173 V-SAT ^ 3*3 357® Comiminioition 
V-SAT 313133^ C3 5 ! Sl37®3**t3 31 735^5 43? RFID Application (Mobil >f " 
3135® 53 l ^3*31*3 i, oo,ooot53 C3pt ’1)13 CS*13 43? ®l5lf37®3 i#5 V-SA ! 

- ® l 3*73 13 (Offshore) T =f733 73*1”#, f#TS# ®®t3®3^5 non DVB '• 

3*73 313 YJ13173® High end High data rate 3W 1 

- DVB V-SAT 313133® 31^63*1^?, fefeG ®351, 73f®G, fl>t® 5117^ 5"’ 
5i l3’tl3 5^1373® fiM^vsM 735) 433 C^C3 3135® 53 I 



3*1^313 '5fl73H3*3f s l|3 # 'Sf®i®D e l #3*^1733 513173 C5®1 #353 3*73 <3173* 


333 73*173! SHlfet f37®3 ®Pl ®n#® 53 ®33 ®1 75733 ^1^3173 #^® 


ji-jiiwv n».wi -w-’.-i -11 >fl - - ■ ^ • 

qV*!® 313 313 # ^3To]#)q #3*3733 513173 5(15® 373 f*173 331 37® I 

_ 3*3 1350 ^ 9 f T j35_-jp^i fec53*63 43? 4f7#l? 5®f3B I •3*7^1 fet&^&733 3-T® 

' •?lr-*- 


' 5 i'' >^ 5.1 NlLN* VWI '--tv.- 11 - iv 'V'-'* 1 1 * * * 

7373* 7®5l ®333 3*31 (Detection) I 2I7#1? 5®l37B 317® ##13*1313, 
^®# 1 431 7 ®® 17® 3Sfl#173 f®il^7»l*13, ##lf®73S ,, t3 43? 
T** 1 ^ 313173 313513®!# 3*175 7#I3 I 



88o R<mr 'q 


^icwri’^ ■’rt'fRi't R 'hr 'g srg% 88* 


rT t-’pnpfa g^ng « $-^gpf sprrcg gggsiwg ffagn wg i 
. grf*t®i 7 JpPCS ftf® SI-pEW ^35 I g$, 1 ?# spsf® 

f?3Rj ^rawtB? gigjtg i ‘a?’)? ^gtscs g^ csrcra ^ww gignf? ■snwa 

tf?U& i C3 gssCTS) £\jfg <pWc 9, OTgflTT t>l<p|i oStfGlt'® £fgg 3113^ 

^£5 l fe? facsia gwIC-P ‘tgSglV ^J13 WtoS gitnlou-tg <)<jJil5l'«t Cg*1 
I PtC®^ gFPflg ^IC’Si *)MIWW <SHl 5 RC15C?J Cgf*l '5^ f 1?F5t iiPR 03 &WIW I 

pi sjjffta R^ 4 ii.'<? ^Pw : >4 CFtW apgg w zfs gps gicg ^®T Reg 

fifsg 3R3 I RCS? ?-W^I 5JB5R CT 03 SlRgR TO, 

is gjw <wig «g* grcg <4 cRct 1 <&§ <&§ , 3r»it apntro 3131 Reg 
1 '0t<i toi$ eg girgieg lagers ?c°ii, ’I'siyi!'®*? gjggr <3 croegero ^i^f'ow 


E-commerce and E-commerce Technol 


rsrn ^Vs^ll'vijc^ ^IT^R 5 WHOrC/i^ *pln '*yft I I 
>1%^ *F1<5 jJl*TTO ^ '?TO» I - t.^ 

w Tgpfa toj ftcm c* c$kz\ ~<sm ;^fl <&& faa x\m ^ ok$ ^ wi<ic«> 

I W! ^ ^ *1W l ^5 'TO, OT^J ^if^T TO fttfSjffS. 

5^\-ym^jM\ j r ^ urt g row n f 1 q*ra ^ ^j wa 

Rc^c^. I ^J^flfipp <3 Bf^t^giyRI ^IcnltHI ^i>oW <W! I fiPS^I'SrWC^ ^R 5 ' 5 T1R3 ftc^l 4CT'C% l C 5 ! 

$ I Sjfe^pPT^C^I < 1? aop flR? 'SfWJ C^ci**', 5 % BjwR ifl ^<1^1 RlPfOT? I 

^^5 RJ C^j aHJCHt"! ^ ^ ^3l T4W W ^ 5f51 ’ ^ il^8 ^1 2f#^5 ^ I ft? 

^ngg5«n, t-gniic^ wra « 2jc?iiBf%®i ftsww gs^r® Rf%^ 
•'•'t^PWWI <8|IWIIHM <5|ICSlPSfH I gi^RIOTOtQ ^ctm gjrw 1 

1 gjg^l sjfo&iwg ^ <ife?ng 1 fews ^-r • • I ^ 4 ^ <m» 1? '5p$5#g5 <#g^g afsm c®t <R cwn 

wjy® CTmTcgm gpr^i, wn *flfe ; r* e i, *ife ■** j ^c^qev^ 1 vitcsif^Rngi *<rafrfi*flr ^r??»TRRc*m »nc?r i 

r ,_ , gf I 0 *--*iir>fR? >ag «iw « gfggigR 'ntwiwi 1 

m 1 gsg to w 2 W a 3,5 | *^, ^ ^ _ 4 

g m i g<>iH ^rawcB? rtwr giffarj ’rnsR 1 4iH*ii?wg >4 

~ w . ._ - :ffailP^%^ E-Commerce 1 Electronic Commerce- 1 ^ 5 RR i fll ?-^TP( 1 

iR'sfgg'iR? c^a gi? gsjgts 1 a ,lw-s ^ 

_ „ r , , r.. - 5^1 1 w ^ t ^ TOFst gcRi? fgggR fg®i*R 'srmtg mg? >arag c^cst aMg g^ 1 

sra cgspgtROM H5T7 '3CmRb WRI llcs^T ^ ^ _ 

, , „ Y tJ , , _ m _ I , *i*ti ?rws ’are# 'srag C’rosg ^i^g w 'p'tw fe®i? 

R?ra grow wra ^pg gRU gs? gc* 1 I -.’^ „ < 

^ ^ ^ ’igifep® GFf®6 gsit^g Rigiw ^fn «n>) g^ 1 to?®! 

berCnmm 31 «Wl flJ dj I ^ GZPSH fggsB c%? (JR I ^MWBfefeg* '451’! 3RJ <f*fogs 

: tOTflite TOf (Electronic Con.no, cel-® ' ; l^t ^ ^ , _, , 


-sjcvjit'r f^T'XR '^TT*rr?f c t f3 ®JR o 8 so 




887 f^>iPT fa'MH o 

*0331 : ?-3>3I74s) ^RJ (71 73P1731 (Tic*! 773 'SRI 435 737*13 771 31 7331 CTRl.^ ' 
783 I EDI — Electronic Data Interchange 7'3313 C|41 7I31CT13 ^3 31W 31 i 5(^» 

I33 437 sjf'sftcis 78 7*i5Tt 73531-7351 <rii 783 i ^--^icT-a wt 7^31-73513 
Tien 437 <111 ti 7731 5^ ^ftvM/csrsi/ca^Rt TTFscTf^ra c’ftcs ttc \ $-35317*., 




wf *tu$ Sciw I 771735*1-1 


'shfRfest'R i 35Tc<Ta wn 3537s *11375 1 $-3571^ % 3ift7®ri 7773 4737 ? g 

473 Rc«« l33l*R31 'S JfS'al 1 $-76^7317fel 3^ 435f& ?3f*l§T ^c«ll C V IC' I '5 Pjct'.i 
C 1 1C5l 5 B f77$7 c4»RjT> 437 CSf^fB 4|*£, 753 s , WH 31 ai|$|«|*l (IVP) ij^ej 

ti 713133 7*i-l77$7si3 era *17335 frfwiwi, ^33551335 437 , 




#* n: (?Fff 3ps^?tfa CT <3SICRT fi(TC3?I <S 1T^ , ^®TC® ^131 1 

[■ *l3$H35lfl ail^l U-T'SR 31 35£-3l^30i<! 7 1 03 731317313 3333 73573 

f37*13 ^fij<t5| 3173 3»73 I 

f ^wps 135333 fiPRCRJ 'SRJ (PFTfF 43sfi> WH 713J3 I 

(Tfxqc&n titrs f3fe*j (33733 ^33 tstjis srr, fen 3ifets fra «t33i 
* ^j*fR-sfffR^I^Wl 

£ ftf®g fera n 333 735737353 4i«ra wi 7313 titt 7*rai3 3531 tit i 



^ mra rS trii Pwi^fpRt *lSl 1 W9 f%* e i<hi "ffi 3573 i 

’ ra^i^i tttt 77“7f.33 nrnr <wem.3 tjttis 3573 i 
o 7355137353 nner Tifeis sn tct7 stt ttts ncr i 
8 735737 ^“ -KHW ^571 «ijI<pI$’ 5 *(77 •ST5ra e tT 3573 l 

t ppi^pRI 4«ra 47335 733 TmHWlffo # (3f5 3573 '3(B 4 i*l« $7f*H 3531 75 I 

0 ffi l-HV. Facebook account OW few 

$** : Facebook Account C^TT? *l*f $ : Facebook 4 Account ^K® ^ 

^ SPICT J$®trc^l Address bar-4 www.facebook.com MDH Enter 

f^$ 7W i 

u gp[$BZ Home Page «W*I ^ ®R *nM Sign Up *IW«I ^ l 

Sign Up ^fBpI ^13 4^f5 '5rai^ if 4 '4tra l 4 Online Form-4 
^,fcFR1 'a^RJRJ^Ijfe?! Formic ^ I 

©. Security Check Box 4 05IR <3Jn (7W0M *ilW«>l« ft« Sign 

XJp *il I 

8 Ofg^ff Page 4 ^CSR CT?51 4‘N® 5 ? sfR*t 'ra Friend ^ ^ ^ 

'5JVR1 Skip This Step ^ 1 

<?, profile Info Page fBw High School, CoUege, University 431 Employer 
v£J 3 RT3 f®lC3 Save 3lut*i &*3> 3RC3 7C3 I 

<1^33 Page 4 Profile Picture Upload ^luW &3? 3>£3 fRJSi3 7f3 51"^ IS 
I 

\ C3 t-C^ 3J35J3 3513 Sign Up 3RI ^aftn C*lf&3 Inbox 4 

f?lt3 Facebook C3C3* ^IlkR Mail 43 Confirmation Link 4 §S3> <mc«I? 
Account C*IM 5 F*^ 7C3 I 


O SRJ-^. ^c»l««5Pl^ 33® j5W*M3 R i '4>lt3 ^3T 73? 

^33 : tr*PR§f335 Tm Sm333 ClJPlWW 4 c$^l CT?<33IC^3 sn3K3 tlTRjr} 
®*nai 3^ ^RF33 l 4 SlfaRlBl ?c°l < n5fi«p ^’“ra 33^3 *11313 ft 3 TF;^<} 

IT F^H| 5|^5 4l<f3 ^RR-4RR 31 3f5e3 0^ft3TC33 

V 4e«f3 31331133 3333 3PH 'Q 

73 I 033(33 3*T0tf ^f331 <3 f331 <> R5T3 f^h: : 

[ '5ir&TC3f^35 05^13 ^lf33m 3I37J3 3531 73 C 

%3 3T11C3S3 (713W3 35pf 3 w 1lhtH3 W* ( 
35lf®i3 C331 f3f*l? 3T!s35 351^ 313713 3531 73 > 
^ ’UTC^ 313TC3 C®tf CWt 73 437 TIP* 

| UrfWwiW 2fC3*l 3533R1 73 I CW® 37C35073 j 

^5I3T3 fefe'a fwg <3 6l%13 313713 3*31 73 I 4 33^ 3377353 35H®&g3 ' 

fio*i TIC'S C3 C33C31 333 'G|<bl C3M 313 I 3»1~H5 i 5|3^ 417C33 7W3 f>ilq(.3 7^- 
'Si'll C351C31 3>3)3 2JC3I7R 73 *3 I 3^3173 f3P83 C5p*t07 5 T17'5 3377353 ftfsil ^ 

551751731^35 CB533 C3f*R©l?fl73s C31317313 C3S'3317^3 313J73 3377353 735^3 3sH?? 
3173 3531 73 I W1 3377353 ^FP5 ST’PFITTT (^FTaj ^331 73 I 55(t&173f53- 

C3f*1733 317I731 33773 31^^135 4I7357W3 33#7 7331 SRR 3*31 383 7W 1 

O sftl-'l'L Facebook f^? Facebook-47 
3)371733 ^ft3I-3rjft3T«7»n 4l7^H»il T ^B^BB 
W 1 Aso® 3 ^43/ % ^ 1^., 4 

: 7353335 7731 3TSTffe35 C313173R33 ^ \ 

(C3T*rrm 7RB'a3Tf¥7) 435f^ S13fq3 
«73331?S I 4f& 7oo8 317<33 73>J3lf3 313 
73735 3141 7335 3573 I 3l3f ^133pf 7^3^7<M 
Sjfo&M 1 4? St»i&3 <3733 5 H^6f& 31371733 73*1 f^^f33T « 'St^f331 3737? 1 




ciro^oo 


t^SST*? 'Q <£|^(TvS» 88(2“ 


"^^0. *«rflfc*FR f^? Wsa wrcaflK, *ff 3 roftfa i 

® (Smart Phone) : ^n ^ SPFT3 CNMft®i (Wt 

TO ^H'SBlM4 t£fG3 '5{*flMf5$ l tfCNC^ ^v fafijJ >P$T>G?TO 
^^^pps) Rc'HW toto toi to i ctoi$°i cwh<i *iw>i cw 

^^fTOT ^fb *I 1 C*iWM ^iPwcG'G ^ PDA, 

*iiw*i <\c#i\ ftfMT csro <w(& enfec^t^R i 

¥Glsc*W <jc?jc^ 'G&S *flffi 
TOST TO I CTOlt^ 3l^fes C*^ W^w ^°v CTOT^l C^wd-Gd 
^ SRfstfTSt f^T fa? I 

?*TTOt TOfl : Samsung Galaxy, Microsoft 
[ umia, Apple iPhone, Sony Xperia ^5# I fflMK' r 

I qjl&UTS (Android) : aildjCire $W1 'SMa < t 1 ^ 

SUlfa® afflfiaacaa 'St'H 4 a-ft> ' 3 C 9 R Capf I 

3i*nt#” farSa ! <3t*R cata aoara 4f$ *i*qu>c‘i 

3 iatsm aflSwR aWftafi>t PlC?'*! 4 at WWlwl fSiS g?W> I** j # 1 KB)] 

TfiTcviH? 4fi> wr amt ata i anaa^, ■■■■■■■■■ 
‘KlllnWI, <s&&| 5 Pi -315 ok.^-* tiIocvIw 4 ^ 4 ^ aaiwf&l fac^a ata 5 j ^5 ^1 1 
1 at$« 4 a (ios) : 3 ooS atW ' 5 |JI < 1®1 aifa> StE S^MWa a^S 'aiS.CW <I«»IM * 3111 * 1 , 

TO^anft^fa^^^sn^a i 

1 SfcSTO WH Windows Phone) : *o>o attaa Wife® i)ft(3FPW5 aRffta 5IE5 
Windows Phone 7, I 

1 (Firefox OS) : sifter catfeat fmm ma ZTE 'Q Alcatel 4? 

'^'aattafiHiSft^ TRinw^ < 345 r i 

^**1 (Symbian) : «|JISttI® SRlsra ^'Sata ata PifiroW? %t atataa 'xiloc.«l>IR 
aacs smSm awtcaflK fac$a i 


Smart Phone and GPS 


OaW-%. camftawtafa? >aa ^faatoM l^rfr i 

: CVMI$*1 CVR : CVWI?«1 (?FH af^Il ^(,'i < njjl^ < p R> v ol'5 > i at cast C%*fP' 
ca^ptra caS^i^ ■sttatta f»t ?c3ai cafe« cSPi*PiSR<.«mh PrrSaw 
^ Q|K^ I ^ (TPH^ CTOl^, w«f1W C^PH, C^MWR *^fW3 ^ I CTOft= 

^oiMiaa ^sm ctwrri wi ^ aca ca^ai ara i oaifti caaia astpo^m c 
cjfrom ca*t caw ^rj caw faoro ataxia as?n am i 


(w) : faf^ 5RRa cata^t wm 

catai^*r carcaa ^glaat : 

b. atw^a^sraaitmaraaaaaatara'Q ca wtM ^ caw camtcam ^at ^ 1 
"^r afik'&t amt ^-r^m taafat^ a?cam ^■aa i 
o. ^r ^si^sflf, c^p® awt (a>^t «iil'4*i amt i 
8. % at 1%fe'G f&a ataa, ^tfe's-(%fe’<3 ^°at cafe'o-HJRm aja^ra i 
a. ^%awB a>ca «caa .31^5. ^at am 4as.$-ca^a aia^ta amt are i 

fc. SMS (Short Message Service), MMS (Multimedia Message Service) f| 

faa® camttamamtara 1 
h. ’Bm ^ta 'Gatwa wat aat^amt 1 

v. 4^1 cacB 4anfaa sim apmta amt am 1 ^ 

5». Qobal Positioning System (GPS) ^aat, am $!tfo at amtWlf <3 ^5ta : " 

$o. Bluetooth, Infrared Pic^^ TOTO TO I 


? v£rf^ f^p TOTf TO? 

' ' (gps) : camim afeafa? 4? a^a arc aj?n fef*i4a i fsmtega 

^ ^ »r®t^ta a^sa warn cam law 4a $sa a&ra 1 5 Pta taw 4? steam 

: ^* 1 1 ^ ’SRaratac'm amtcaa ^ai 4fB a*ca caat aa 1 4 f 5 4asfi> 

to cataicata aia^t i ca wr ^tta^j'sara <5)^% ca wtcre ^^tcaa wtcat 
’®ia^ftaa ^ai aaaam amt 4a ^1 asmn 





» t%f^T<^P=T ~e gpgf^ 888 

RR>d PH's*! : ¥ r i'® l®»ifi> VlPOfofitita fsifevi 5 CT *t c n <pgj | 

fl 5 pn : *. H < ffea, n. * 1 *? (*it$®) i 

; UfJR? 1^^® '»l*)l $C*tl 5*f I ^»FH5i>lw 4 5*f Cfrlwl 51 (,<WHI 5?Jrt? 

j^g 2 ^* 1 ® 33 I 

fg35 : 513^35 #PI ®M, ’K&EJW 55t aflftsi I f^3 45?. W5R 
05 *fl£3 i 6*1 »iH 4lf*F3|t3 5 4lHl»rH 5t f'»R><3 5*11 33 I 

m (jh$®) : *pi 3 w 313 C 33 srcnprc v£Rsf 5 *fip^ tjpot i 'snvTom ww 3 ® 

j»IW? “W 4IC3 ®M 33$ iilPuftfoiilti <5<i5)'a 33 i 


ggifa l^asm 'G gfgfe; 

xfjF^i s]f®<r*T wipra 38 fi> 5 mt 5 ®nt 6 ^* IW i 5 t ^ 

31C3 ij3?2li® ft$®5J <^3^13 3IC3 < 1linTOl 43 5 fl> C3T5 3??^ 

1^51? 31 ®«fj 3?sfl3® 33 C333 ^ 3R ^ ^ ^ ^ 

«lf®f ,, |f3?f3^3 fiProM 31 55W3 fefa>33 


$*tra 3513 3 rtc® *nra i 4 Bi$ 3*1 < 3 i 3 i®i 


fan: *irm faft&r 3 mPffi 

i. ftfopi 43 3 ! 3 jpi « arm w™ ^ sfatm l^ra *31 m\ wt tfl 

7rps? 5 £ ^rc?ra ®r^r c®i«rm ®t ®fH 3rai 

O. Hif*t4 3 l 313JC3 C3 wlwl 3M3 *8* ^ ^ 1 

8. 1®f*(43 ^]t®TC?l5 313R7U C3 C5HP5 ^ ^ ^ 1 

<t. ^ 4 Jfl»jRn 5 ^B®nw 5 ^ 45 wi 5 <ife^ 6 ra^ 5 , ®i^Hi , n 5 1 

cR5K?Tt ^3jc*ra ^sr^rsnano i 

<*. C3 CWMI $)W5 3l®IWfl OT « <lf®C5^S t«ifa43 4 t4i 4« I 
V. Sli®^ TC®T fifa 5SC5 I *TC5 45^ ®n#55 feUf&P : H 

5 ^ ' 5 «utitf ? l 4 3 1 5 R 55 R ^5 l | 


0 33 -b^S. lllPBfiirbau 2 pPT 5 C®tf 'S ^J 55 J 5 ^gP* 

^ ; fSjfesra «W 5 C 5 tt : i||R>fjjR> 5!5 f^ fsfem® } 
i. feife© f^ fen ^ *. 5 hI^h 55 I>i i 

• fsrfij)5| 


(Discrete Media) : <7PR ftfMt ^'4C?M '3' i 1? ft>»sl*i)«i ^ ^l«. 

ru te independent, CTPT5 ftfelTC® I®»il4*'5 ftfelt 5C®T l <?Wt 51 ($^B <3 ^PJSr 
f55 '^t5fen<I®iiR5 e 1 1 

■P^T (Continuous Media) : CW ftfem WIR '3’t? 

dependent, M&m* <MlUP(S51>t ftfen 5W l f%fe<3 

^^^15 ®PfT55ct i 

'•itei^ ^ I ^ BI : 4f3 ^ ^ ^ ’n^ftfeura wra ^i c*rc® «ttc® i 

^I^filfejR 5IM5S 5J55I? 5WI 5551 515 I 5J55K55 f®l 

’ '»7^- 

|?t5M5 >aC5C5 5^5 I ^IWM fit.*! 5 ®C5 fefe'O CT155 5*51 

^^tctics^n 


Multimedia System 


o aism. v i Pc^tn ft? mpcrafeorc ftfesrotm \ 

: mPsfifes n »r #5 ®n% 5 #® ^ ^pn 5 ^sn«i 5 1 55 c^ • 

v <j55f5 3T5)f5® 5J53t, 5K® 455lf*RS ftf®51 (C555~ PT5t 51 cN®, Fife'S. 1 ' 
^5J|f5) 5I55JPI5 -5151^1 ^ ^#15 « ^15^5 ^55 ^50 5R1 515 I 








88b- ^ ^ 

i ft i » i v»m : ft’vicjrcai vn(*51iil®Tira <j«to fa^ic* ^tot c#t TO^to 3 ^ 

^3 c®ro 1 ^H$5r 4$v®s TOft; iiiPGftfcTOt ton 1 
I : ^vlst'itC *Hft>ftftTOI 

ftTOI (Tit— 4 TOlt 31®w W|U r -r~ % .s. 

.ji^ 

1 ^nfifefr : c^tm «t«n ftsapra sv--^-dT * X ^ * 

fttR! fa«lft® ®«IJ <SM9 VlPBftlTOI I > *®* • ^ i- 

TO'B'GTOSt spm TOt TO, TO® (71 JJ 

c®® *t c n ftsift® 3 ?rc® to 1 1 fjprr? : fft 

1 sm-mrn : ^ <$s® ftroi cron <h«r c’itotocto <wnft ’nPefife:^! I ^ *1® : f 

sffin « 5 iiw ftroi to^icto tt*® toto m to ^nfaftfon ftfk* ^ 1 IT 

feft^ 3 K 7 T$ C#f JjftqTO 4 mM TOt TO l , MFEG^ 

1 csrfro^T : CTfro 59 ! ft 1 ®! a ftfrotiwca niFGftR>TO <u<to ^1#® 1 cmt j II ^ . 
gjicto siftro ft?® ^smtMr^pi ®ro toj w ftftg togr 3P ^ rff . 
^P63?m? to I V 

I ^flmfttflftfl> : Vlft?fifeTO TOItFf apR ^IW fafltftfl) TOt® 3TO TO W i^i,J 0 JfS-tris. 

^ptot ®1*sfafeTO toto ®®t ®ti® ’Pfoi to? a tofto*! to ®£it cro w -in F®* : 

$RftR #®t CTO 5 TO TO w#f, TOlft®, : ?#5 TO (TO? ^nf^f-fsilH 3 ^ 

TOTOTO?! J ^ 

O 2RMr8. VlPBfvftTO ft®$H ®t*r*l TOR I 

$ 3 * ; >*fco toto mtww B wfatro ittftftft® Rttro ®ro to *tipfiro to 

iJPCT ^#TO*R (Configuration) CTOtt TO 5 ’ I 4 5 f 5 #TO*R COMPAQ, Creati it& ** ^ 

Pfnure, Zenith Data Systems, FUJITSU ^5# ^ ’Wfife ^ ^ 

v i Riftfe^ i ^nc^ c s to >cfff5 ^ to ^ to ^?n qiPSfofew -a ^ prthsn*t 
sm* ^ai ^ niP&ftfefiM to wrcl? «ii?c j i’t w w i ‘ <s:5, ® !l ' s i??# 

MPC Level 1 : V l PSfw feni SPR C^TO 5 *! 5 # MPC Level 1 TO l ^37] 


MPC Level 2:MPC Level 1-^ ft? %1 1 ^ %UW51 ^ ^ N 

Level 2 C’lfafTOTO?! apW TO ^ l 

iS>5»(f WRl ^ TlTPT Multimedia PC Working Group nlf^f 5 ^' 1 
C^tfro*! 5 ! ?I MPC Level 3-^F9 C^lPl(^t‘HH fifTO TO 5 ? I 

O a}?Mr«. V l PCf^ ' fl l f^tcSPRl ’®r??1W11 ft* ft? 

< 5 m : *iR?fRPt <»HS t > r c< ) nsnUft ■snS’i $5# «nc* 1 • 

iro ■ s Trc 3 ^Rt®t <f>H®J»iH<i 5uw ^stron ftsftifts ftftro^n 
^s. Tn®^s «t. ftifs-^ra sfl$» ftfef® sit®, *t. Hto ® nitwfi^F 1 1 


1: 

S I v<i 


f^T^pr ^rt^mrr ^ <215^ 88& 

^5p*lSulC^^ 3.C°1! 51^ I v£l 5T^3f^ 

j jspl 51^5, Sjft®, QWfCWI 5ft®, 5ft^5 ^5T1 fel 

^ gftC® Audio-Video-Text-Graphics ^1 TO I 

z ^L 5^3 'em ftf% to ^nf*cfvi^i ft ftps to 5 * ^ ft? ’iTOra 5 ’ ^ ?m \ 

" ^ ftftlt '^'“t TO 'TO 5 (TTCCTl TOIT : 

. ticCT ^IJ TOITO, ^TT^ ? $-5|*cHG ^vsjlPt : TO5 t TO^® TO | 

UUfp|ff ^JtCTOt : ^W'Sr, sf^s ^FHSSlcd TO 9 fTO TOC® TO^5 TO l 

fTHT^ • ^ ^ ^W'St, (?N1 TO'^tTO TOC® TO^® TO I 

: 151® <p|t^ ^lAIC^l] ^(‘HSUlw CbPiR)*tH 5JWpf® TO l 
: cGfawM TO^J TOCT ^H$CW dJftwiH ^l^lR* Olf*R d? <TO ^ i 
i ^ MPEG : MPEG TO^-vfRI TOTOT Pif® CW 5 ^ CTOW ^ ^ Oi^I TO l 

, : C^lfe^G C^f®<3C® i 

. : fefefe^ TOJOT ^P*1®BTC5 fefefe TO TOTOTOT TO l 

o 2 f$-*b. cs^*ruft tof? i 

swt : i n PBPife^ i 7 pp§< 3 toi c®c®^<i toc® ^nf^Prf®?n PfPic® f%^ *if®f^ 
2 '^3W5 6 ^F^QTOI 5fC?IT^ i ^|pDpiR>i]| Pifec® 

to^j toto toi to i >nWvfe?n mftmm 2®fe® c^ro ®rf®fe? 

^C® ntc^ (TTOC^TI ^Tt : 

c*)t'an*f : ^ifteftfeini to^IC?ri ^(*H5uic<m (MIDI) ^d^TUH, 
o 3^3 «tm, *fsm, ciwtori 'srm ® < ^rora aron^f 5 ’ to i ^ to 
*t?ito to i 

^ ; feft-o toto ^ro> to ■ Y r --^ 

' :: 5,1 ^pnfft c*t»n*fra ftfe-a ct® ^r? ftfe® 'l' - .- 

3 5ft63WR TOfSR TO I 

I ^ ® ^ : ' 5 ^ r * r ' 1 3 IS) fe fci <tRTR ^I#5 1 

j 1.4$t ?a sn i ®t? -snftefsjfem c^-w.’i . • I wT^ % ' *•=• 

: ftft-’STTOrl >iiyt»IJ TOTO^tft faftt® 1I9^H^B :::: 

^ Read /Writer® TO 5 ! I ’IPiR't CD- C® <3$fc 

^ead TO I ftf CD-R-^fl ®«n (TR 5 ^ TOI TO TO <aR TOICTT ?®ft 

1 ^ r ^ 5 nC 5 ! ftsl|'$u5<W ftft-TO (Rewritable CDR) Sit® ‘ I 1T<3?rr TO? TO ^il^lW) 
5 ' f WlftTOR C®Bl ^tswcf TOt TO i 






8<?o 3lC*Faa*a 1arfa>aa ^n*tnr*t R'«H 'G 


o sffl-v-a. aircraft aaBGarra ai^maa *ri aia*?® ftfomwit fa ft? 

; ?nfa>fafeai aaB'aana asa’aa aam ^saj 3ara ftRmi at awra aia?^ 
OT5 <irca i a'/inw sisfas aaa fafearn awj P)fo-aa? a^ifaa ®afeia ^ 
i fttt> ftRmia am Sc?N aal ^c*il : 


1 1( ^gajra ami al-i® ^racwcsa sfflRT'aa* «IIW <11 wiretarme u»ra <p-ai ‘im 

^ ^ >e $wi area i «n srrfm aiosm a?aj aiasa acaafB Jf-fc atsfas 
Sjai ajTtaFlfafeaia aiiwH^Mi'i (Macro Model), 'Nt5lw»ta* ^tUiailvS 
, Auto CAD), BD Studio Man $®Tlfa I 

^ y,. ft aiyra a i ffifafoti i aafraarm a”tt¥ agyw mrcamai i 

0 . amnta ap ft’anjma nifaftfisgi i " £ ~JS| 

.ViSdSira *iw*n am i a aataa aaB^iiwa Bifaat ffa 

^ Qpfi 5^ i ara c t ^aa faaifaas ^«ra T- , , mEris:} 

^rcd *tPt ata$ ^5 f"Pai aTB aai TO I ^ < _/u 

j aaB'cmna dfoiB, sfa, mf®«, |^L I 

J sjfra tsn^ 3 atifaaw faara atwam "snajcsi ' » -s 

»ire fa '!W#i «w 25^wrt) 1 fao> awafB ^ -p— V- 

v.irfTfaiPBfsifen aaB aajrcaa afafife OT<mi ^cai : l — - 1^’ 

•- r »Bwiic?ra am afsfofe 

aftcflpfci @Bi(h<w viH^l^ijprfafen QBiftaia $mi a^Bwum i 

I j 1 rcydopedia Bntanica a? aRKaj ’Hff awafejFlfafSat aFmm aai am I CB$B, 

g fefeG aadta 4? aaBcfana anam%i i 
yavs ca carnai faaa icsi caa aara apr^i aran aca 
aiwi a^csi? dB arasja aata i 

j (World Book) oaT^ <[a* ^w^Tfafeara at^aa ^®n $ 

I T^K a i PBfvfaf i a^BGaira i •^cat «ai^ arafta ^5«n ^ 

aifaSfafeam amrcaj ara^ia ^ai am i dJ^jB, siffia g fefe^ 
aaam ^ aaBoana ana^thi ?ca^. i ^ ca caatm 
faaa caa asaia ara^r acacs. i a^ apmiaaift aacst >afB 

■H__ arayia <paw 'ircaa i 

Bft; fe a ' « i w|f<i ><ifB ^ij^B waaaa ^jafe fe^*mrfa i cBajB, aifea o f»f*G 
*" ' ti -ar. Talking Dictionan' asfaSFt Bsfa >n? atPBfvfeafa amimi ca caacai ?v.afsr *tCTa 
ajasja, ®^ia c t >aa^ o&o fefeo ot^ii am i fac^ia aaa 

■aftas S*5iaa Btima \sr? ^ feas*tmfafB -ja? srcamiam i 


iSamaa 


ftfsararmaiomam 


fefeG fe?, OTna f®t? t®afa 


atHWa ftfeai (Analogue media) 
aHB<W lafeal (Optical media) 
ajWWfBa iafeai (Magnetic media) 


^aataaaiafBaaHl^cTO-a^fe^tc D ( 
ftfeaa (CDROM), amikBi-^afBana (MO) fef, 
WB^CTtR-l^ (EIDE) 5?^, life (SCSI) ^?fe ^ , I 

fafeaa(CD ROM), ajpiPcBi ^afBana (MO) fe?, n 
aacaa caaa-4antf$t (EIDE) mt fe? rfJ 


(ileiBW ftfeal (Digetal media) 


(SCSD3$fe5t5# 


O ^tia-trtr. taf® acaa taf^ ^atacBa a4a f^a i 

: tafe aaca* atai aPps csBm >maB «i^aita fafeji ^sica ^ ^ai am 


^HSBtm aiaa e sia4t aana wj aiw lafeca aw<!Tj 


tcaiPTl •ja (Yellow Book) 


^ntar ^pt aat aa m fife •aikai-’ii i 


i^trb aica aiifaf® tr ai^OTaaB, afa, ft^iaa aia- aaftfo 


fafe?a^>a(CT)ROM-XA) 


fia ^a (CDl-CD-bteractive) 


303 p (CDR-CD ROM Reconlabte) 


a#«a ®aj aia^ aaca am tm ca® fa 1 4 wra 
DAamtBii^^aifepiGanmiaicacD+Grapphii 


fit® fa (Red Book) 


Incredible cwBcwa t?cafe f*raTa 5a«ana aiRrfafeai i ?tcafe aa>a 
ln R Actionary af afefe , awa caaia Sam >aat c^iBcaa Sawi^t $?tafe *ft?*ta 
aw St5Taa g vac® ai'sat am i arfB ai<mia ■<Ka caiBai 


afra S^ia e mt°cafe f»wc$ mca i 



m 

1*^ 


acts. ^TWt ft'MH 'G <2fgt^ 


O Sfct-fcb. ?J?5^ ft*?T©5 »l ?WG*iJlM4 ?T? T^TJt^ 

©^? : ?!©^ ijfefEH *ftl>G?IjT? ??ff5 G MIDI ?7pg ^ 

?pft? I *fl®5 ^f©15v ?*Ft>G3jlW fefSrT>M ^?f©G?I GC?<W*f (Wabeform) C??1 v£R® r.]f,,(. 
^?1 ?fll i ?•© (Cut), ^Pf (Copy), C 9 !© (Paste) WIW'IH ^ ^Hl<F[fe.>_ 
%J?$! ^vojffi ?T? <?r?n, ^ ?! PlSft? C^f5 ?T ?5 $ICH ?IC|l <M < F, t $ 

?sfCB| ^f®G ^fefEk ?*f5g?JT? ?!??!? ?Rt 3? I ft§ ?1©5 4©fik *ftt>G?JTt?<i ^ | 
b. ?I©^ f©5fl$?l? (Sound Designer) 

TO® (Voyetra) 
o. ^5jfe\Q ?■? (Audio Shop) 

8. (AlChemey) 

C. ftfelt (Media Music) 

b. ^lf©GJijret (Audio Trax) S'AJlPr I 

O ? l PDftl©*il3 ?tt? ??0© sfgftwm ft ft? 

©$? : ?iftf?f©?i? ?tc? <K^<>f5 ©cspIwmj 'Srgft ^c«il : 


'al^M t?C#tf5 (Virtual Reality), 
o. f©f©G cUPlWH (Video Telephone), 

8. (31? *tPft (Home Shoping), 

(t. (31? (Home Education), 

b. f©f©G (Video Conferencing) G 

H. f?C?TB (Remote Operation) $V5Jlt? I 

O sW-c&O. 05©T ^T^PR C4*l ^RT ??? 

©3? : C©5T TOSpTC ??U3 c©5 1 W^IH TO*W ?R1 I CCT? 

©wti smsrft- 

>. C®5t? ftslt 9 !^! fnft'S ?s?l | 

*HvS5i&w c?c?tf?? to c?w ?ri i 

<71?? Ptftrc Gb©[«? ?J?5J? ?RT 3? C? *RP*I C^l ?R?3^‘ : ’ * 

cvwifiw ft ?pn 3? i 

O Stt-b* . f©ftt>H ftf©8-4? ©*R ft? v«ra??pfer^f®^ I 

©>5? : f©f©G-4? ©*R : 

y f©f©Q <pjlC^Nl ?13!c*Jj b«i?H *j*bC<* cd<rib$. <$W ^pHSllIW <21^*1 ^ * 
?*'5WTI ^W'Sr (71?? 3*1^ Rj(StT>M ftfbG-uq? ©5? 

O. fwp ftf©G (S 9 ! sftfo f©ft5M ftf©G-v£!3 ©<s? | 


>2fC? r ??'? MPl^PT ?1?T? c t R>eaH 'G 8 <?0 

^ f©ffe©T? ftf©G-^ ??p!©I (Characteristics of Digital Video) ftj? I 
pj ^ ftf©G-v£3? sm I vsl^lbl ?sH©'G|? fllftc*! 

51 il?v Color depth ftcil 1©f©Q i 

^51^ fsf©G-<4? ft?lU cilPl^ ?^Pf8j C??! ^<M! : 

(Frame Rate) : Frame rate '&$> ??C? ?^0M ^C?«? 5j?Pfe 

$1 1 Frame rate- (3 s fps %? '2OT*! ?R! ?? I 

(Frame Size) : ^ <2}C^F^ ^C?C^ l 
Col«> r depth or Resolution : ^ POR? <>^5$ ^H!? ^5t 5^?*! <^C<5 l 

q ,3®^ flfft G 1©f©G? ^f^feiTnftft? 

^ cUPlfe^R G ftf©G ftj ?? |5fb G ftf©G3 ^fpK 4? ?? I 

: <; ^^ ^}ftf©G? f?#!pr$ c??i ?1? I ??i- 

I NTSC-National Television System Committee, 

? PAL-Phase Alternation Line, 

?. SECAM-Systeme Electronique Couleur Avec Memoire G 
?. HDTV-High Definition Television 

0 ^-bH.ftf©G^ 9 TM???C^?tX , ^?^ft? i 

T<fl ; SJSpfS ^f©G G ftf©G PhRiHO'C?! '5UR1«1 , »1 I ftg ?sp*1©?t? feft&t? 

?5|5i TO I ?!pcftfi^(l f?rt? fo’^C-Sl 

3o^ f?C? ? > !'S? ?5?Rv5 tfffSt i 

’ ras J W I ^PI?I«f- ^ ^ W <S^' 

4 5jpn*iT( q f%f^<3 f3T<HTm jfc, 1 

«*n«55i ^ 

?»?! ?B| I ^f1‘*T5T^ 

1 &m ^ra I cvr ^~ 

^ W? 2im^ ~5$, CW?-fefe<3 <$«t I 

“ Wac^rc-i '5UHPP1 « fefefBi®! traCT? ftw ^rst ^?ira sjnw 
K. t5fe ?f? ?^P 9 lSDf^ (2K?<5 CHICHI 5?C6IC^ b Ml CHI I 

I 1©I©G ^PIl^ITO 'SRI fef©G fefer5r^Srra (Digitizer) ?^?1 I 

/jP* 4® ^5R ^ (Add on cards) ^??T ^TlgpR 5 

I (Dedicated Circitry) ^ ^?C? ^ITC? i fef©G CSflTEJ, 

*®^e ^rrw<i[ ^srifn fefe^sn? ^ pal 

I aw ^ -s’frg? <rc?i i i $T5p5i ^i fa^? ct 

K**"^ fdK'ifl <?j c^n?n 'S?ra^ra «i^iwi to i 








g(j-g 


o aW-fcb-. 4C3"Rl* «w CW sJWflSR? 

^ . <3iTOn ©ift PAL fefeo 25 fps (frames per second)^ W1 <4« 
ft&e 29 97 fps-4 wn i NTSC > <7*413? ««« ^ *' C^tT^ 

vsn^f^M ^sf^iSTCSRJ <?5TC^ ’*P^T®T 'SJTaraF^StW ^P>B qsf 

4^ ^ 4^$w? crow & ftiww8P« c^^4?i^wrc43 

wuri ^mrtn^s ©4U <st? mm 4«* ^n fel®« 4C3 *r i ffPnW«« 

jjtgpnj \SHJ 4173*1 44 -SJCill'sH I ^ 

ffa ttmm CTO <7"P1 ’rcaas (Spatial) 4T3*H 44 3?t4 g ^ Qa < ^ u& ^ 
3R3FPS Wtc^ *11-lt*nPr ’PTC ’rcsra (Temporal) 44 i 

o a&J-S*. Video Conferencing^ 5 ? [&&r fifi&f] 

$3? : Video Conferencing (Bfaa ^*^0 : m« 4^W?f^ ^ 

*HS5ra <?fc<34c*a wn fi% ctc4Ifh sites $ 4 w ^ 
^ W1 w cn« wra ^ ^ _ 

^T-n^nfSt ^ ^-rc?ra ^s -sj^kj o^*tc® -nc?w i ^sr ^tt^t 

ms ^41^4^5$^ fcfoe +fHBfa (Point-to-point video confer. •» 

TO I ©f?4 4*© 4TC454 44RI ^ *»** 1 

^RT#K (Multipoint video conferencing) 4* 

^’^ e wt 5 n ^pn : 4. *nc^HPi ^H»sw (P. C); < *t- ^ c5 ^j 

•n&g ”^ra ^ «. <mm 4?4 c^erai* (lan) 'Wt 1 

o sRJ-ioo. ^H'S'Gra fe*R (Computer Vision) ft 5 ? jm 

: 4HSSt? <3 4f ^ 44W *fs V’[ ; J 

f®*rc i 4HSera? 44i?t fto» cwpi 3 t rt% wj *** * _ 

*s i wr fia fMi+fm ire «*r?Pr5 s? i 44?45ie? ftcw ^ , 
4 H@ i? ?cs? £#aj ^wh 4e? ^ ^s-'T^nc^x «ww <^t ^a- 
©I4t?-4iff4 flat ^5 «fc 1 ^ <**4 uiRw c#t to | 

©t4<H 4e? dwt^si^n ^swr ^ %ihi^ 4# ' „ 

4lfrF4 v£PU. ^CS? folJPt T 8 * ^ 75 1 C - 4,|WI ^ 

TRf® ^ W ^ tpwwra ’sn^orsi ^H? ,J 

^3I^5TC5 I 


IRIS 

0 TOf* (ASCII. : ^IP# (ASCID-^ t* ^ ^ ^ ^ ^ 

^TTO5® (American Standard Code for Information Interchange) i 

* *nrfRM ^HSBtorj wi ^1 w <3 ^ ^H®5ra c^ i 

CWH- A-^H'sn 5 ^ C^rs •bd ^°V a-^ ^IPl^ 5 ^ I 

o «SrTi .AGP) : «ftri (AGP)-M I<f *< mi ■araiiwtf* anflra eiK 
SMdemed Graph.cs Pen) . *HS5ra wrt =«« 

^ (AGP) mi *vms m i mm *m «aS»Pt mi ^ 1 

0 kflst^t (ADSL) : (ADSL)-^t ^ ^ '' a " W ^ 

^ (Asymmetric Digital Subscriber Line) I *WM l 5 ^ 

Tt^ ^n flm ^ pmpn^/c>i(.<w> 3^5 

^55 9(^3 , s5ct f^rs csra r^i ^ 

'^I’StliJ 4<5RT? 451 ^i ^ppi i 

0 (ALU) : (ALU)-^ ^ ^ «uiw < n.*ilv+ (Arithmetic 

^ Unit) i ftRftM? I CTlf^ 'Sjet feTIW ^ WJ «Gh.I4<H-R 41© ^ 
V ,r,TS ^3Mitn?P 1 S14RJ ^w<# 14 *flftc53 TOn #© ^ ^5 i 4 Wl ^ 
5fspnT9 3 T s H , tH ^PR.'ilCl RcjW't 4M < P e il<H 4W i 

Q ^®TR| (Assembler) : ^ «?«Pl ©WW ^ ^ 

J* ^ csitiR tsrara ?S^ 44? ©^ w® 4IS(?R4 conn i ^ 

,J i4(l> .sewn? i 


ftWH 'G 


O (Accumulator) : 5W5 C<tfst$l5 i C5 C<»ICH! 5>FH$oi<l <tt- 

C*R3! *M15*1 515^ <£515 'SrHi ^sp?rt>5 (Accumulator) 5J55r$ 53 

O ^T5*tft5lj (Arpanet) : (Arpanet)-^? *ff 57?H 'SjJIboh^ fipfp* 

C^<3?n¥ (Advanced Research Projects Administration Network) l ^ 

*w 5Ht w 55 1 *itpi to* ?«i$5 *pt 

•UtawUftos ^n55IWt8*J ’ s n^JCT fit*t5 515^13 t3MlWM 5J5^I ^lFf$ 55 1 

0 ^JVS C*fl> (AND Gate) : 4$ C*tt5 ^ 5t ^£35 , 3tf^ input tffR <45*f& Outpui 5 

5^ Input A *45° B 55, ^ Output 555 X = A.B I ^0-731 A = 1 ^ ^ J 

1 55 CWWttXs 1 *55 I 




X = A.B 


O (Applet) : C5 c<»IHI 5^ 55555 ’Jijsi'-J 5*f? 5w] 

I 5l5^fI5 C&5r8 ^t*l s THv©C5C'sr fil^J 55555 C5pS C5I® W51 45| 

5I55J5 ^51 55 l 5^155 ^11*1 C°l8 <i®ic$ '5rf'©rfH'»d C5(8 C$j8 ^5 HCh| 555 ? .W ill 

O 'WKS (Array) : wSlfl 0TO5 ^51 51 $TO35 *WfMi 5CT ^Jt55 1 ^Pi 

tem 7?mc33 wxi §*[$5 ’Rfet® 3* fo i$ 6 f C9 ^«ti ^fr < 23? wpr$^| 
4l*H$l!|9 -<jfew> JjbWMiW ^IStIWI I 

O ^IsPl (?iS (ARCnet) : ARCnet-<23 *J#i*f 3(.°il Attached Resource Comp 
Network. <wlu Gfo&Sff ’Rife fac,*1«t i <£($ ’Rfefi) 3fl3t3*F5 c&|t3l<U>l 
^Mwti CVI31 2|£9H 49 1 33 l >2£5 C4l3lf3131 5 l (.499*1, 5$C"S6 fi?IW <33^ 4l?9i9 
4119*1 *u <15.111 491 l 

O (ARF) : ARF-<3? ^ 3W Alarm Reporting Function. 9jfl> JfWBFl® 

OTfefll^ iiJIWetcn? Picket* ^<t“l4<t>i] 3?fB^5 '*WjHJ 333113 f???*! 41313 ^ 1 

O 'smt’ft (ARPA) : ARPA-tfS <£f 3OT Advanced Research Project A** 1 
3tft^l <fe^lc5<t all'Sn’^l fe'Sl’t 3"5lsc'U> Sjjltt'W <8HJ >2$ «itC'Srf*i bl^J 9^9 I <2? 
i'-afi 3£3fiS3 9ll9 v 1l<>j5 (Arpanet). 

O <OTRrtW (ARQ) : ARQ-<23 < 3 < f3i' , ’l 3OT Automatic Repeat Request 1 ^ 
C3I3TC31CT3 C4C3 iflfS feaq i Jivsiwfis® ^?IT 

^3Rt*t <PW >53^ tP3PI '531 ■T*j|'iC'tfl 3l^t3T3 4FfH 3*C3 I 


2iw j m‘ j i RPtiiPr '3=rr*rRi«=t f^i'aaH >0 btjs 

,a^t*R (Arm Access) : 53PPJ5. <?NT <3 'TOPI ^ C3 t^gg 

£5® ’R^ ^ '51135 3n4 ‘5^33 3W I 4? 3C93 C3 2JTC3 C5® 3R3S «I 
«*(3 6*!IW 35C3 C331 « 3t?13 3*135 5RRT51 35C3 I 


q aflfpHfet, (Assending) : <fR5i5|w *531 3MC313 ^RJ3 C$?N5M t3f^»TC3 3131 33 i 
3W( C333 wlo 33ife fe*t3 i ^1313*1^5 c3|o C3C3* 3^ ^0*31^1 1 w fi(«j| ^531 3t 
^letlwl^i SlfaF31W 'SIJlOT'Rfev 3W I C333- o,i,3,'S,8,<?,'5J,‘t,b r ,<*,io ^5)lft I 

| ** ■- ' b mmm 

0 ^(313 W!»33l (Boolean Algebra) : o 3131 i >a ^5 3flN3 3^3113 >033 

3*131 'SWT 33*3 213*13 3t,3J13 2Fi4t <3 %*H3f33*IC33 %53f«)^t3 33if5C4> ^f®T3R 
gp*RR33t 3C3 I <jPmH 3IJMB?3313 53l«J*3 3H C3*33 o ft?31 i 3J5 31C3 I C3*lt31 

.,?It33 3H 35J 5C3 i >331 t33J1 o 331 33 I 3fe3* C3^5 31 ^3* 3^1? \S«3 C«TC*5»Sf 
> J3tl33 C'OlC^St o 331 ^3 I 

0 ftPlfe <3*1® (BCD Code) : ftPlfe (BCD) C3*lt®3 ’ff ^ 3F3 3l^lft (?TO® c®P l 3W 
ilinaiy Coded Decimal) l c5IW 33f33 3t,3IlC3 31^3lft 3?3I13 ft*?31 31?3lft 3t3Jl£3* 3*lf33* 
3S01H 33133 53M 3®f% 3W53 3*913 *531 ftPlf® £31® 9)94,19 3*31 33 I ftPrf® £3*1® 31313 C 1'5 
3, <1, lr ftt&3 3£5 *(1£3 I 5£? V- ftu>9 fiPil® (.<p|\sc«P 33*f4 %3C3 331 33 I 

0 31CTT3 (BIOS) : 3R313 (BIOS)-3I3 ’ff ^ £3p^ PirSq (Basic 

iput-Output System) 1 31C313 ^»T5 f3f%jj 5T»3f^5 ^3*15 ^13*5^3113 (Software), 31 
?iS, l®5lC33 3TQ313 3R 3*313 31OT 53C3 WSCSJ? 313 3TC&33J13C3* f®t6? 3*13 I 3* RSl? l 3 
S I«319 333 fe®, 31 Plf® <W3* ®Mldl^ Pht83 £*I® 35313 3^ 

'•3f< 2)Mf335 3TO«£5n 3*C3 ^ 31C3I3 (BIOS) I 

® ^'Viifa 3t,3lT (Binary Digital System) : 31313*1 o <iJ3^ i 3?'3H3 
^•sfe£3* 331 53 31^3# 3R3JI *1^f5 | 3ft«3lfi3 3<«ini W ^£13*^ ’Rife <361, 313 fefe 
^ I 4 ’Rife £313119 ®t 3J J i9C6Ctt 51W1 <S3*f6 S'll?.9 c t *5IC®lf36l3 I 

0 ^#3* (BASIC) : C3fe3* (BASIC)-<33 ^C3t 313 ^?n Beginner's All Purpose 
I g* 6 ^ nstruct, on Code I <2 <5131 31313*15 3*C3I’f3*33 ffe? ®F3 3T355 33 I 
^ ^£*#3*13 v<3 $qpi 3*iSig, 4WC<St3 ^F53* C3% 5W%lHcW9 2)ft(W13 

' r * ^SRS3 '35tn?l=T t CEJWlf^ '©mi f%iC3TC3 On'ftPT ^SFRT 'Si&t ’3^ ^’RTIT^t I 

0 ^ 

I (Bad Sector) : fe^5 OT5 ^^55 ^5] ^5W 5^5^s 5IC5 51 51 

^ ^ 51 $63!cw 555^5 ^ ^T, (7PT5 5IT5 5^51 55 I 

S( M (Bank Memory) : 5^®'8|W5 5^515 vgfiTj Vl«il5t5lc^i C5 ^*£*1 

5 5 (7i OT*nf5 5n^ f^piw 5551 55 1 && 5jt t&m 

fia "k 0, Bank 1, Bank 2 ^SJlPt^HW ’iftffe i 




8 ov 3W34 ^t fef333 ^rr*tT^t Rww 'o «rg% 


O 5115 5*t®3 (Batch File) : Batch 5% 44* 53 515^1 <pp5S®lt.4s fag fag 4*|tMi ^ 

otbot 515 515 414414 5 * 51 ? 3(5T®5 55 1 3Tt*tra e r®tw 51 4i44iw 'srsra 335 3i(nis 

3( 5 l3f® $*$ 4*314>3^5[C45 35*fi> 9fl$C3 '3IW* (5(3 3(5T®(55 335 (4*53 ®*5 5*$(35 
S£5I3 ^31 (5(4*1® 3^3 ^Sjra 4*T*fa5 45 I 4>H$®K45 ®*3* <M$3l* 5115 *R?3 5(3 

O fa®t 34®G5Tt5 (Beta Software) : ^iw* 355 4^3 (fel? W (4»I(HI W&'OTTt? ^SfT<i 5 f-j 
<p 4I4 So -»1*f>U<j?Jj|<tfD fag 5I44154*lfl5 5(4J 14*453 4*w ®ICW4 3515 >, f <3 3®15iS 7U5* 
4*51 55 I ^lltal-ftStals sH) fi'©fl3^>*4 35®'35353i*I4( 5 P 1<iul 3*Ft><35JT5 531 55 I 

O 515*1 (3(3lf5 (Bubble Memory) : 31® 34>fi> (bN^U ^p^p “^fe; *5(5513 ■'iFni.;*^ 
(%4* C45H5 313TC3 (%5* 351P& ’ITS 5 !! fa(3l ^CH5 3I4TC3 3*5fa® 

Cbt^5 f5g5 “^fa 51 Magnetic bubble memory 14(3(4 isifefa® 5*5t 55 1 3® 44*1$ 
3f3® (5® (3(3lf5 1 

O 3PF15 (Buffer) : 3l® < p!"35®I(4<i 3^ 45(55 (3(3lf5, 51 ^*f'H'S®IC45 <j(.4l , l , J'f 355 ^ 
^5JT5^t 555W*t 5*(5 51(5 I 4*H®®1(5 3141531® g 45(55 (5(5115 41441® 55 I Upper 
memory *351, Lower memory, S3* g 45(55 (5(5lf5 ^fal'Q 54J5i§f '3lM < pfi! 'X*nf% 
5C5C5 I ®3* 55T5?f (5C5ll5C4* 51555 5(3 I 4>f*3®®IC55 *®3J3g4 3l5f54*®tt4 5155 431* 
«MJ 5W5 4 °iI < pI 314*5® 55 l 

O 515 (Bug) : 515 4(31 <2lWf5* ayf®; 4*fcl®®IM (211515 ?®133 555 3(® fafeg 3Ffe( 
5*(3 3*315*3 2pt5 3*3(® 31(3 1 4>H®®I(33 3 43(53 3*f®(45 Bug 551 55 I 


O ^FH5U|5 fe^ (Computer Disk) '. 4*1*3®®^ (211315 35“ ®l®l 51 ®3T3 31' 
151413(45 fe? 551 55 I few $«5]5(®1 ®|®t 51 $513, <2J1315, 3*315 $®Ilf5 <351 5 ^ 
515 1 3t413 e t® 1®5 55155 fe* (531 515, J. S*f3 fe® (Floppy Disk), 5. 5fe fe* llIa 
Disk), '3. Fife (CD — Compact Disk), 8. fefefe (DVD) l 

O (3*t33 (COBOL) : COBOL-35 g(31 515 4(31 Common Business Oriel" 
Language I C555C55 $«5f%5 55 C5W f55T5fe551?15 5^515, C5'6H5 15515 ^ 
55ife5^ 1551555^55 ^5T 3 ^151 BTg 55 I COBOL-35 mil5^1t<5 5 s !? 

5-H5R1 fe? ^5151, C555- ALMACO, FLOM ATC « COMTRAN 55i 5C5 515 > 

O 551*15 (Cursor) : < pl J ta 5P5 35*11! c?U> 5HW15* C551 1 3 C551 1*iC5 5rfS , i' 1 ' , 
^TCBf5 ^ fefefe 5*51 55 I 55HS&1C5 51515*1^ V5?fel*5«It5 5*1*15 1553CT5 5J5?1 

O C55fel (Coding) : 5>H$D|W C555 155J ^(5 5*51 55 5*HS5l5 *S1 5515^ ^ 
51 I ^153 5*H®515 1515 515^5 «M'3T-t>< 3«1P3 553 31?3lf5 ^ 

5*H 6 B |C5 fefe^ 5<f, 5t«fTt, 3^55 ^V5J|1WC5* 55^*5 51^5115 5K3P ^ 

<pw C55 1 14(15 3? 5i31^5 5*515 SJQHiIW 5®H 55 C5*lfe* I 


^ g fi(C5 !5 15' 3 T RPl'35 511W <3 8<tts> 

0 ^-nflT5 (Compiler) : 55*31^115 35*fe ^3IW3> (211515 I ^31^315 35C5 ^C55 

:g( ^ csr3T (211315 *55* C3W C35 3^3 3H35 5SE5 C5C5 I (55C51 3^15 ^3 51 31'Q51 C3W 
^«wf|5en5 (2J1315few 3C5*51t5 5lf35* 151515 5i3l'S»Ri's 5R3 I 3fefe (21t3lf5l ^51515 

jpn ^ 1^ 5* , 31? 5 T15 31W l 

0 ^ 5 S*» (Control Unit) : fafiFt t®fe& 5 *H®SlL 55 ^?C35 5WI 5535 

^ 5*C5 5*HS?1C55 'STSF3C5 5^3 35*15 55^3F5 35ife5 5*T5 3l55lfe*5 35* 3*3#$ 
5* «I5 35I3f5 315513515 I ftwt *5C5J5 5J15R-2PH fe533 5fef« 5sfefe5lW5 
fe533 5*C5 31C5* 1 

0 C C3l3lfe* 15151 (C Programming Language) : 3lC3 5lf^l *f$51t?5 C53 

5 ) 15(511 (5C® 0Sfe3 fefb (Denis Ritchi) fe (C) ^1515 S^155 5*C55 1 *5*5]^ 

Hf^ll^l 35* ^5f35 5<o'»<) *5151 %3C5 fe 3fife'o I fefe-J 55C55 5*fefe6lC5 35* fefe^ 
antc5l5* fe^C55 feliacM "fe* 5J13^ 9,1 W 5155*5 55 I fe 35*fe 55TSC55 *0151 I fe ®1515 
5f'!>J'3 *5ff^3 35355 3515R 551 55 1 

0 feW® CPU) : feW® 33ft5 ^C31 C3^13 3C3fel* $®fe® (Central 

pocessing Unit) 1 felf3?®C5 5*fe“l®®K55 5%W5 31W 'J3 r il 5*51 55 I 5*fel®®lC55 
515% •515 fefel®® (CPU) 5151 Pi?tla|s» 55 1 <pR5I!|<( *515 fesfe35 5T5IC5 *531 
C5*5lfe$ flip's P(.*i(.“t5 fefec® fefel^® 353Jlfe5 351515 ^1®6^C65 515JC5 fe(5 31W I 

0 Wt C5C5115 (Cache Memory) : 5*fH®®lC55 5*1C®15 jf*®*®! *5155(55 SHI 3(335 *Q 
3515 C5(5lf55 5515’if ^T(5 35* R(53 55(55 C5(3lf5W ^53 C5(5lf5 (Cache 

Memory) 531 *?5 1 3^fe 3(335 315153® “P*©^ 35(55 5(51 (5*1(51 ®1®1 ?^15*35W 
^15 ^5(5 ®1 3(513)^ fe*®** *PC5 5*J13 C5(5lf55 ®35 I 

0 ^ (CISC) : few (CISC)-35 3< 5i3 5(31 5*5(3^ ^5$T5*35 (3® 5*H®fe* 
(Complex Instruction Set Computing) I (535 3(33(55 (5(5115(5* 5*K3i 3MTC515 ®HI 
51 ^ 3lfe^®5 5|fef® fen^f 3(3>5I5>53 5S5(*a *515 3'9l4'sf 35*lf55* fe3 *53I(5»t5 3*5 
3, 9 i 1^3WK*5 55 *51(5* fe? (CISC) 3(335 5(3 I 

0 JK5® (Client) : (56*351(^5 3fe1® <35l¥ (®»15W (Work Station) 3*K5® 531 55 1 54* 
jpkfe r 3T% 35W l*K5® 1 ^®15W3 ^fe 35* 3*(513 5K55 515K5 31«K55 3K5 
/?5 ^*W 3 * 313 ; 51(5* 1 (?1®<351(45 3*K5® felfeCCT! 31% (5(5* 3l1®3 1% 5K5* 1 
jprtft (Chat) : 5J1® (Chat) 15< C51335 1 3 3I5?I5 35*315 5J55I55*lfl *515 oH®®I 5 
C* ^1 5*fel®®ra 5154 1 55* 1 % 31(5 35 55(5 3TC55 I MP® 5WW5#M 45C51 
I53f5f5^s *5551 35*315 '4M/®!5(5* (4*1(5 lfe5 (*K5'3f5 I *555 ®151 5*H®®K55 
J*? ^ WK51 f55(5 C5m?I 5*5 (® 31(55 I 3®K5 3(05 3l5fa$ 5^5 555 9p 

^*5(5X36 1 



^ P 5JC*RRI“5T ftf333 315153 <3 8 ii 

^ ^ftJJTa 3jfW3 (Control Pannel) : S?M>I® alrtWH 31® 3*515 CW 3<n.i>«i 
^cfartfRfa >nM3ift 31313163 313 4cat 3 *c3}m *111133 1 4(31*1 v bi<»t<ns 3141031 

jlpffiGKS 31544 lafe^ fe4r?a froaw, 3^53 4T&35I13 3?t3i<3H, cataw a?c3t®3 31 
^ ^ #i-c^, uiS 5 f, 3I363, 3 t$ 3 , viff&ftfeai, C 36 ' 3 in¥, t*F 6 i 3 ? 4 jif 3 35 f®®i ?3 
r!J ytf <j> 3 i^ aiic^a < i)*??i'o 3 ,( 3 ) aii 3 1 

Q ^aan4*R wealth (Compaction Memory) : 3*H$6l3 C3CTlf504 3133 ’33413 
3«0 5T33 33T3 ®3I ®aT^T^?C4 3^144 3*t3 3?33 c t 33T3 *rfaF31 4E31 
Action Memory i 


e^o ■3C3aa v 3 f5f343 ^narea vm™ * 

o m C313 (CD ROM) : fife 013 (CD ROM)-** ** W ”™ 1 

Ufa C3C3lf3 (Compact Disk Read Only Memory) I 5*W56l<3 C4TW; 

3535^33 >5*11 Plf® C313 (CD ROM) 51344 45 I 4 **503 ^ >®31 4WS 

'snsTTPft ®miTC3 ^1 1 C^SrH ^13 ^mrc*U ^ ^5fm ^53^*1 i 

om 51*5 (CD Drive) : fafe4P5334ai akfRI^J C355|16 

51^3 331 43 l Plfe 3jT?C®3 afi(.4 X 4131 4<l 531 1 40X, SOX, 52X -■ 

tjtststc ftfejj c4T*n^ra I 5 # ait® 3i®it5 aratn ara i 

O *H6l3 51* (Computer Bus) : 5*H$6l3 413 ^ 

fofgg ^WOTBl 3W1 4l6l * 4C513 ^tR-2RR 43* ^ I 3151 

<t>H5~ 5ita 5 45133 513 ffftit 5i4 i 
i. 313 (Internal Bus) 4 

3. 43|6KWI3 313 (External Bus) l 

O 3*313 513 (Control Bus) : 5*33 513 (Control Bus) 3141344 3&OT m*V 
5iH®BTC?l5 ftfea *W1 CSBW 3*3 1 4313 513 15# (Bidirectional ) 

O f3rf® (CD) : CD-45 T^a 4OT Compact Disk l «^»il« 5sH^ra^ &u 
3^1? 5PU C5 35 3WJ33J34®43*l33Wj1afe 4P*Wni 1 314134 3«jfa 
5J5%5 jpp( fetWR315 $3313 5131505 «Pl 5155 TST51 3"0 ' 35 W5P 4 
5sifl ?4fll5 5155 * 5J55J5 3*3 4H$6l3 51BSJ f3f$ 44 3$* ft?K55 ’JpH 4ffa50 1 
O P#4 (CGA) : CGA-45 ^ffoa 5W Colour Graphics Adapter l 5W13^ & 
a?5^ a%5 38oX5oo C5^C3*1W5 f453fai5C55 33 ®TO 451 515' ^^ - 

31315 aif45l %3C5 315Jll53 451 55 I 4 55CT5 3^53^ *lfinMHI5 > 
3(6 51554 55 C301JTC4 CGA Card5C3 I 

O CS5TC53 (Client Database) : 4HS51C55 «*IW»l*p 49 33C5 Ip ^ 

3^ mss C3535i¥ 35ife4 Sara i3t58 4515 afen i 4 514315 saraa?5. 
U]5t #13 at53F3t5 413 451 515 I 

O 43133 (Compress) : 43533 4531 C3153I t4?4 4131531 , 5» 5 tN ' 

34 | 3HS515 1^54 5153 ’43415 3f54 35 451 #TC5 51 fcMWlfa *'■ 
5J331 4531 43533 I 

O C3TC53 5 (Corel Draw) : 4HSS1C5 ^ 55535 ffel, 3431 51 *1541* 
55535 ffeaifa : 3?3535 331 51544 43 55535 33^15 4ll43 3H543 I 
O l3^15flJ (CRT) : CRT^5 ^ ^Cathode Ray Tube I 4$ 43^ ' ' . 
4533S 134 1®8fi3. 515 314I55I C31531 Electrical Signal C4 *Ff^t 451531 515 
Special Type Vacuum Tube I 


o fe4343 (DSL) : 144343 (DSL)-45 ^ 453 1413513 315%ai5 3lt3 (Digital 

ubscripcr Line) I 415 3151534 43133 f3t$535 af555^ f®l35l3 355513 3414 515415 355 I 
: 3543-45 3513 5[f53 4531 45r? 35J51W t^I5536 451 wPtwH 515415 351 515 I 

0 S3 (DOS) : ^53 (DOS)-45 *3^ 3^ 45®4 144 33155^1 135^5 (Disk Operating 
•vsiem) I 4? 3315315° Pi C$3 {3-C5lC^3 fi1«^ 551415 5I54J5 355 3p5®&1553 a55PSi%5 

^535145 l 

0 fisfljfa (DTP) : fefSIa (DTP)-45 3^ 4C4 54463 aif^PlPK (Desktop Publishing) l 
J^J33 <S 33I3&31, 315l5#t, f5f4^ S|f4tlC35 3)15133, 51^3 *1145533 ?41lf3 3135®? 

^515 4 |l 3 F 5153 05463 3 I 5 plf*t° 531 45 I 

0 ft 5115 (D RAM) : fe 5 IT 5 (D RAM) 4 E <4 ' 51 ^HlPl 3 5 T 1343 4 T 5 I 3 C 5 t 5 lf 5 
jynamic Random Access Memory) l 435 5)15 3151534 3 IT 3 lf 365 Po ? 4 f 5 i 45 
° ? 3 *)l‘j 34 «!C 5 35 315315 3 £ I 

r -' ^45 (DM) : feJ )5 (DM )-45 3 ^ 4??4 4161 C 5 l 3 ^C 335 (Data Manipulation) I 

^®i®fe$TC 55 31 lf 3 , 3131?15 35 415 ^feC 3 3113 351 ? 45 *1513 313 I 
^ *151513 (Data Bus) : ^St&l 513 (Data Bus) 4 J 31 ( 31131 4 l 6 l 3 ? 3 Sl 333 t 3 

®RI 51544 13 ^ 1 3I?3 I 4 C 3 l^ft (Bidirectional) 5 P 1 531 45 l 

| ^^W4(Debuging) : C53C3I CSJUnora ^33?16 C55 315 41 ^5 3515 *JUMIIC5 C$5ll3^ 

| ^Rpf6 rp 31 4<351 3<l3 C53P1T CSJBJW? 415 <Fl(w« 33153 4J3ICT 353 45 31 1 
l^^^^lJ^sfRlcsi 0SJtaj?35 03 C5C3 C35 3*fcl4TC313E5 3f(31 5*C5 C351 45 I 

1 (Desktop) : $? C 5 1® f 33IRrf6^ f3P?3 3#14 C3IC31 3HS615 151^ 35C3 1^5 

i to, >l ^55 %l?r rrj \S $ c<Sm 1551® 3C5 453 05453 531 45 I 055^03 31?35 



f^voaH 'G 8^bO 


8>b^. SJC*F 3 Rl‘ 5 l f?fo43! ^t*nyt <3 


«nff 


O 51*5 (Drive) : 5*5 ^ JlPl ft* «* W® S’* 5 &t**T 

I otgpr ?sHS©t? «n*^iw &* *vm ’w sft*ewra ®if^ 

^ 15*^3^ feftf? ?i (TFi^ra 4?°sf?fe3 *rpr 3W*i «nw i 

O (Document) : 5*1, ®^t«W « " 5 WHI ^WRSflK 

camra^ <ot Wfi **i *s ?i asfi *s pram* 5?wS { 

o ft«tra<a (DMA) : fev£R>a (DMA) '5t n t 5*R& cXWlft (Di rect Memory 
Access) l 4? ?H5PJ CW I lBe g Jfas *&!& *lfc ^ fo?17R m 3^ « ft?T ^ I 
Rc^W I 

O "®fl5t *(fc$fS (Data Integrity) : ? S H$&R *iI«liiW ?m SfS I 
-5 r#p® 5w? =« 5C3 we® *nt? i ^ *5 spfc^ S’tn?^ I 

^?WtW ?RT? filfaRH 5??Il 5* *tfi>6ifi> I 

o 15* filCTf^ (Data Processing) : Wms 5* ?1 Sara WR. Glfetei I 
<Pi<isii3Rn *piiwor a? c?ftSt?ft aria at asarsa ^?t? afofl ■? I 

5WRR f*7(E? , 4lf4»*5 aRi JR l 

O 5*3}W*IIUHPl (Data Transparency) : 5* Siaatw^ aHS5R G*a? ■■■ ^ 

Sara^a cwiipr c^a caM sm ?wif?s 515$ Saraa^ *rd»iw? 4*(5 i 

O H>*«® aa*3aiR (Database Software) : 5*t?® a^S'QtlJR ^t WR*^ ' fr i ' ' : 
ai Sairaa aia^iaai 'Q siGi , <iI < p?h aiw® 5? i 4 *rct? >wu'3»jiic?? ’trip- 1 
stmjjfl j fe *p a^o® sj&MtPR'i aRi am i ct*r- fecaa, tpaicat, 4WPI, '^aiaa, 
c#R! *5#^ai 5*ca® jft&anifl i 4? aaS^uriRa aRiOT'sfBiaiSara 5 ^ ■ 
3R0® <3 3jt>i<Mita iriw aRi ara i 

o is*? cars (Daughter Board) : a^lSSloaa ft* tBPStf *&? . 

fafa^S, caoaifa, i/o aaS, aoaa? *s# ^iaa ?ri? ®ar aia^ cm i 4** 
61^5 aifte caiS at aiap caTS feacaa isiftfts aRi 5a i ^ft^aaoaa •'"' 
a^S^tacaa®ai^aiaaaa6aaicataio^ i Jj 

o mra-^na-a*a (Dial-up-line) : is* at Sara caaoaa at ^tao'R 
a >HSl> ic< i cs^iow aiaap a^oa a*aif^ 5oai mmia-iflta-aifo i 1 

O ^ i Sata rs (Download) : aHS^naa c^ 'gaiftt arfaraia ^1% a^ia c ^ '^'^'’^| 
5 pHS&r caw o*m sfoaS ai m ^®a aHSBrot ®irh as m sfm& ^••^- j 

®*^fil^|SRta*IWebixigeCac5Slcai^ J 

O fSa Vliawffia (Disk Magnetic) : 'fl® aawa Cbl^d l asP*lS5ll? 

(£1?^ 5pR 4& l 



^ (E-mail) : (E-mail) C^T (Electronic mail), *Jt 

t&nft ^ CTN1CTN V\m \ t-c^\ (E-mail) -43 (Tn^TWTC^ 

r]f 0 &p ^5^ ftac^f ^rt i c*ft%i*r >nf^T g otjr 

fbfJ^ 4 3 J<J^IC<p (E-mail) I 

0 (EBCDIC) : (EBCDIQ-43 ^ ^ s£«|C5C6^ 

; $7flf3 c^ltvb^b c^Pi^M C^lvb (Extended Binary Coded Decimal 

^formation Code) l T $IC p f3 ^STJf 3TOIC33 ^RJ 

•]5 «^WC^ I '£$5 V Rc5< C^5, ^ n 5H 8t& v£R^ ^5Rf»l% 8 

wiC 3 ^ ^ ^C®11 05TRR 43^ ^ f^BflJ ^IjWlfD f^5 313^5 ^3 I 

0 (EN1AC) : (ENIAC)-43 ^ fi&vGi*JM 

5^0f53 ^01® 3»Jhjc fl i'5^ (Electronic Numerical Integrator and Calculator) I 4fi>$ 
*i?H 5OT fSfirCh I ^1141w 4f5 fw l 

0 GziWlf^l (Event Driven Programming) : 4 C4ICH] ^con; 

‘ C2nsnW3 CHICHI '5ttC*f3 «HJ ^tfSRI Vt4 Rc^ - ! 

I ^-C3TC^ C^IC^I OT5TCSJ 15T*t OiTII, CHICHI Rc"l^ 

^31 5^© lift 4‘1'S? ^c*1l I ^I<1 51^^ ^C«il C41 Ch| Pl^lcRfl ^<nit I 

0 (E-Commerce) : (E-Commerce)-43 ^C^KtGft^ 

Electronic Commerce) l 4&T ^fl t*>\ 3CR#3 ^IWICT ^H®Ur»3 ^RRTIJ W#3s 
I 4 C2F31 G ftC4*^M 

‘ :<fI TOCPR G ^RR^RR 3RH l 

0 4CSPT (E-mail Address) : 5-CT3®! 4CPT (E-mail Address)-43 ^f 

c^« 1 43^t (Electronic Mail Address) I 3sW55|'W3 

2 4C5?t ma fcf^j 

tjr | c*PH- 435f6 4GPT <t«1l mos_cst03@yahoo.com I 

0 (Editor) : 4fe1?3 CJIW ^ CVCTlfiW Wll ^ 4^ 

I ^ C4IWI C2J15JR <J1 iiRv ^vOTSR <MC4 

5^^ aat am, aft caioai a?a catsjra a?tai*n?R sioai®a 55 ^aa Editor cawrcita 
^«fan®a T5qj]in 3 ri»it W ^t ara 1 

Q 

®GA) : EGA-4* ’ffaa Enhanced Graphics Adapter, blab-8 3(K3? ftc<J> 

^ jnfiRI S||*l^ ^?, 5! tft4 RC5 I 

iJT*'® (EISA) : EISA-4? 5C®5 Extended Industry Standard Architecture I 
^ ftefa Expansion bus 3 T95C? 5 EISA %?t? 4f*fe<4 ?RI 5? I EISA 
5*3, fejfia jj\si*i§ra *5pfi( 53tt»p(^ 3^® 3(5?n®? ?ri ?ra i 



SK5*55*R 14545 TtWBW ft’gH -q 




o $E5t3 5 1 C346 *. Ml® (Error Correcting Code) : 4H«6lW f5*tf® I 

5TO15C55 ®RJ 45* 14*15 551R5 C4® i 

O tC515 1®c646t Ml® (Error Detecting Code) : twM (i(54I»t. TO1 ♦HSDlGft ^ 
fofc<E : 4HSS 1 C 55 5^15^1 5~1TC55 555 55 yl-®lfe l^fa 5*515 4451 46 

O 1 515 6 (Ethernet) : f®(«n»|«l tft’loFG 5*C"flt3*R, C®w4t 45^ ft’JWFi JtfgJ 
mm i 1 h 5 55ft® sicEfra S^iPi® otom 4fro c 56 to<K PicS^ i 


SRI 

o 


f^t%c£RT 75515*1 va g|g% 8vb0 . 


O TOVl ffi (Format) : 446 1®? (Desk) 4®fcl5 5*4* ^ Desket TOWS 55 

torh® 4wn mim e#a ♦HSG i tta to*mwnj to* 51 , ®$ ■# croi 44^1 

Desket ($ 4)4 1 W %TOl*1t TO f5M 55 ®1TO ®IM Format TO TO I 

ippf 'Stunt (Firmware) : 55435JT5 TOtl 455?t53 W5S5TI5 I ^^TOTT? 13 
?l4>TO1E55 TORlfa *1lM54* TO^t 5M TO 5 5*1435114 TO 1 4 C2IW15TO1 t®3TM 

crotfro 5 ? 4 to to* i 4>H36 i 4 ®r, to, *fl>, l5%ift, t5<j& <x 

TOfTOI 'St 45435113 5131 ftlrfst® 55 l TOM CTOB 4tf®3T13M 4565 02JTSIF1 TOi j 
^31 TO I 

O tpi^sj (Pile) : 4H'56|C43 CTOlf3M f3l®jj ®3T 431 l5C4t 5W*iH3 ®5l 51431 
3*lt5 TO I M1C51 ®$C44> ?®133 53 ®1 3(l5)®IC3 ’WWH ®I5J ,!B 
fa® 55, 5IM 5*ltM3 514 35t 35 l Wt«3 TOI 51313*1® # TOt 31M: 43*16 fl 
43*lTO3l6 3$® *5R-t 


O MHS13 (Folder) : CTO135^ TOT! 5ltC®3 TOJ®5 33R $315R I 4®P BAfel . Q 
TfljjRcfs ^ 4551(545 CTOI3 ‘TO 5 1 TO <35*? 51W 43sf6 4tW> 4M3 C# 1 

- ~ "i 


0 (Flip-Flop) : fri-y*i 5W s#Fts C*te 5151 ** mm cronft ^ R> 

tjl ^ '«!« <1TO I 45 tf) ^ TO^I o ifFtt b ^SJTC^ I 46 ^ Pjf^ 

?( |t«5?15 C5 CTTFtt 446 m VfpPM TO 1 

0 (FTP > : ,^,,,S,5^^, (FrP) ^ ^ ® ,RPra ( Rle Transfer Protocol) l 

* TO SV|J 3ftsJ3 CS|5 c t TO 55 I 46 446 jRC5^ 3 tl^5 fi|c6TTO, 5t 5^5 

20$ ^H$6lwn TO! TO < 5ttiiH-sJTO5 C51TON 5I55J *tl? M1CT | 

0 ^tiJt^ (FORTRAN) : TOjR (FORTRAN) 1 *t465 < ff5i‘ ? t r ^yt l 5 ptcst»r 
njrmula Translaoonj 1 j#llTO §TO ?5 ®i1to s £Jc4*ffro >TTOt 5UrtTO5 4 
rTtl ®*twi^ I fasfaro '5tpf?45 CTO4 u To 4 45T 51»[ To I 5^ro 
5W5TOTO TO 4CTE5 I 

0 i]4®f (FDisk) : 44®? 5P5 45 s 5TO5 ®5f ^5 1 oph- < 35^ 5J55J5 

•«t> t4(.«il ^TOl6 ^ PirS? 5T ®*f ^oR TOM 55 I ®ITOf6t f5r65 

v,;<: TO I® TOt Configuration TO f^M 55 1 '34 r 5^pt '?lPf5 

r.-TO 5I^®M TO46 a(C5T5 TO '46»R TO ftM 55 I TOt®f6 TOPt TOM C5*( 
••'^w 446 -SFfPfe 55 I M5R C5M TOTSr% 'ST 5»R Mr TOt 515 | 

0 Tl ffi | ( ^ A T) : FAT '^ ^ ^ 5'ftst 4MIM-R c6f4t(Fi| c Allocation Table) I 
I ^ 4 5^5® TO I 4^ 5*515 fet?5 

I " 5irSl1 ? 5 ** m 1 ^ 1^4*1 FAT 5W1 CTOlfe 45515 156 

5)5151 % 1 5^fR 5515 ®5 48TO5 FAT^RM C5C5tl55 < #51«t ®5 055151^6 1 

(Fla8 Register) : «W %^5^t fofa55 *13 46 ®s[m 65 5T 

*43 0IW%155^55 TO?T 5t5WT5 ^551 5J55® C5fer%!5 1 


**Hiai.. : Global Area Network. 555 C55£5T ^55# 

555 5T 555 51 55p5®6TC55 %*t5 ^5515 5R5 5^5 515 C5 
'Orfs STM TOt® 4551 C56 to 4 5t WAN 5M 1 f5f®*f '*ITO5 515J 
™ ,W " “* 4%t C56roic4t 515JC5 I 


V HT- ’ll *ITII IT I ---» ..-• — ' 

TOM TO 51 1 SjTtM 5 s lt 5 10MT 51515*1® 4®W fH6t5 51 C5C5 45*16 WI'oM' 1 ‘ 

55 l TO C5«Mt C5M 5551 55 451 45*16 4tTO* *55l16 C5M 55pSt <fl^ 7p3! 

O 5% (Font) : 55) TOt C5TO1 ®15t M515 5151 5154TO 16t?TOI5 14551^ 1 

<3 t5f»ftSl5 f®*j®t 51 515515514515 1%%?5 1^ 1^ Wt54t 5t 5^) ^ ^ ' 

45f6® 55 l 5^515 51®ftM 14^ 55155 46 4TO 515 I C555- tCC^feM 5,1 

fF5H5, CTO4tSlrfUi5t?45TO ,(I . ftWI, 45^1 ftPl, 45N I 

O 55151 (Fax) : 55151 (Fax)-43 ^ 515 TO1 54551^5 (Facsimile) l W 1 c * v , - - - - o — ■ —. 

*nk515 TO MIM^ 51 45 *nk515 45* TO15 531^^5551^^ U '’‘'45515 ^RM 45* 1*Hl5lt6 %TO 5|fef5S 5*51 55 I 
t)5C55 TOJ1^55* C5MIE5N I 

Ojl^f®? (Floppy Disk) : 545TR 5^1 5155® 5*5 515*1 WSlTOfl " 

TO51 TO5 5TM3 *51555 4TOt1®TO* 4*1 fe? 551 55 1 


ptjj ^ (Gateway) : M 15 *M 4%1 C 56 toc^ 51 M C 5 t 5 < 3* 5 51 ^515 5 *^ 1^6 05 

J? ’ ,|fe * rr ^ 5 ?^ 5 * 5 M CT 55 C 5 M 5 J 5?1 51 *515151 1 ®Slt 5 

0 (Gateway) 5*5 55 1 

(Gigabyte) : 46 5 *H^ 6 lC 55 TOPl^ 515*1 5 RS 15 ^55 45 * 5 * I io ^8 
tHM 45 * 14 fl 5 Tt 6 % 5 M 5*51 55 1 

: GIS -45 •‘ 2^5 Geographic Information System. 5 Rf 6 ai, 
44 C 5 ^TO*M ftofa® 5 ® 5 R 15535 , MllTO *lf ®55 15^55 tsilfu 
■P 465 *M 5 TMI 

m* 



s -Oo 



'Q 8^S 


4 * 

(Host) : "PpHSUlfl C*U’a«li, , £ 3Tt,mf^$ fill's R» 4>fH$ol<ic , s 4c<p«sfD C 51 % 
feww sifoR's ^n ?n i , ?i% ?n*tjt5j ^mfeps ^4>fi3 
jgp csft ?*H$5ra *ct i '3rw^ 5^ csps ^reni'sra <?ipw*i 

ixfi c*t 5'3? nft < j) < i^i<i c<i c^d*i <jP5 w<i ^tmic* ^^»ii^s ^j(v> ^<^3 

, 4 ^5Tt<I «p|4 ®iMli*i *?W sffm i 

q (gB ft® (Head Read) : ®fi>t *1 3RI col^ti fe? 3ftc® 3 RCTlle?'® 

^ 1 


frijb ^TWt RwH ’Q fil*)!^ ^fiJj 

O (Gopher) : ca&'OTlfik fi<3Rirc ®«n '3*® ^*1^1 J TI^ fifoj,, 

FTP ^N*t Telnet session-'® *WJ ot*i*il ®C3 i$ft ♦HSiJliJ WW fifCTO%l ^5sfflfR 

m wureifto't 45 *mRs towctm ®c?r i cfa® «an^ft m-^ 
C^sraia ftfSft §*P TOI 3 T*tW ®31 TO ^3 4^ ^fol«*' < l s I 

O *tr£ CTCTlft (Guard Memory) : C*mft *1 yiq *i^ fati^ 

7R5PTO3 ftftra mjfe* wt *t *ral®c® wwifii* <tsn ! 

o fcft'fr st ft (GUI) : GUI Graphical User Interface l 

^fs *a foa fefe* ^ra *mm filfeitw feW«ft*iH*ij 
<T5ftsre ftfeg *(<rc*3 anf^W ?faw5 (W- *ft*, '^ft* 5 *, aft® ^t*. ^ 

fjTCFRSxR fifS ^SJlft dJ<5Pt ^ Rl^'Wl 4ICHH ^51 55 l 


O (Hardware) : CT C*tm *3 *1 ^|] 

^i^giiiriw sjv5 feat m i sr&nnraw #phRi ®f*j ^<rctra t j 

csjwto firm's?* sa i ^tui? « wS'ewimi *f ^r® <j»i4«p®iI(.®t? m«w 
4>H® 5 ra ^ ** w 9 **3 «nm i •swi* t*^p l*H^ *t f 3l| 

sjfen* 5 ** $®i*5 >3*v '^|5'G < j5 fesf^pr? 5prac5 I 

O *a^5ft'aa>a*i (HTML) : (HTML)-^ ^ ^ ^ I 

HBWt’l ®Ut?om5 (Hyper Text Markup Language) I 4fi5 'dm? C*l® !5 *| 

^ vm Sf^pi (snsnfti ®nni46^ 

^ « *5* #? fiF^I* *ra i 

o ^rsfew (Hard Disk) : ?$m W*. W*# fS ^ <m CbjVi 

*tT55ti <i^ *nw ? mm "W fe®pp ^wii46^. iv; *1 

| 4Z tn?)et TPP51 *l>tlit e r® *SC?R! CT*!^ *ft5 C«W fW?ft5 *1^8 I 

o (HTTP) : <WWP| (HTTP)-^ ^ ^ • ; ^ 

CSHCBFP 5 ! (Hyper Text Transfer Protocol) i (www = | ^ ■ 

Web) ®*T 'SlM 031CUI4®! '55*t 'a^t>Iuful®l i ^ *m?ft : '’ ' 

(?Ptm atra o*ct fef®6 *ra i . r » 

O TOH (Head Crash) : fa* llfc ] 'IJM 

^t WB TOTC5 l feW* 5HW ^ ^ 's^ ^ '.^ «• 

**** ^ dm 

?! (S®I5 *S ^ CTCS 9 tlta 1 3ft® <^5-^ fe® *8 ^ ^TdW 5 <■< ^ ^|3t| 

O $.mr<tf* CTCTlft (Hierarchy Memory) : C*mft 

4H5’5 i * *w ftl^ '^wra *1*®^ * s ft* 5? n’i i 


8>bbr ^JCSrSS* 5 ! fsfs>iPT BISTSS ft'aiM <3 




O SsUbfat (Indexing) : $H08fSK SOT iff SSCS3 <fft*IS SIC® ®lt>13 S1S8OT1 dftft 2u'^- 


S#RSIS t?SJ3 SIC* ^5#ffl CSOT fsfa «j5ra SIS SfISI SIS « SSS'li ®fBlS slS^IS «PW ^ ( IR M) •• IBM-^ ’jfas SOT International Business Machine I s 

O ■Sst'S'S tsBtJlfl (Index Rcsister) : ^ iff *t?cS<l c<fe$M SI fsWSwi I ' "' ■ >b ^ «pFi5ui<j 5)Jv5^ift 3%^ | 

ST? 5WB SW SOTI Instruction «OTOT SSI I Q «ff** (Icon) : S^f^p (T5S) ssH$5tS ftiftSOT ffeafefc* (®$t5isf) ?spn®5ls 

O $S ISCSIS (Information) : SI ^5SI SSOT 4S S iffft fssts<i J ' '' ‘ K <1,<14j5 ’ G ^ t>h ' 11 5 *S? « ^*SBS SCSC5 I ffelfef^s 

SS31SSSCS CSISHS SI ®1^I SI $*ITCBS ifffc i SW1S«f5|CS SSI SIS, OTIOT ' '*' ' ' ''' “'" ^ STS1 fsp frt SSI SESC5 I spfa c£r*fTC=S SBR5 xpr^ 

fsf^lSSCS iffftr fSCIS S^IS Sf%?3 SRIOT 'Sflff ^S^FSCS’SS St STSJ SSI SS i ^ ^ r4? rl I ffclOT e)C4>«pIu ffsre SIS! srtSSI SRIT SCSC5 I $$OTRS 

„ _ ^ ~ I ftdlpHflPff ^ feasts ! s$ss fscsts ^ fe fs^ srit ss i 

O ®*tra SfaFSlffSl (Information Processing) : W>1 SI tsra sPFStSRJS SOT 

ispp sstss ssifis sis sisrcsi csrcsi Ssrecs wtj StSS® SRIl SIS 
IhRS Ih^W ^RH RC«1 *t6«te I 

O C^fP (Instruction Set) : ^IWfiWB ^<pfD ^5 5 h$H J Hi 

daFSISSS SRIOT SICS m dffl& vSlfcsn si <7# SOT Oft I «# fsf%*J ;iaj o softs (Joystie) : 4ft nm 4S SSIBS ^ fesi^f , ^ 

fsf^sstssscssrcsi I TftS!? 1 ' 5 ^ ess SRII ss 1 m$« 45s ssbtsis ssHseras 

O ^TSOTS (Interface) : ^ISOTS SOTI ^ fesfttSS SSlf^S dwft SIS i ^HSSlCSS SRJCSJ feffrs CSS CS^TIS mj dF*ft sife tgRgp, 

<3S#ISSS«t CSSH I f? 5 ? ^HS'SICSS OTCa t^ISOTS SS SSS lift S(< sss S5CS SI i 4 SIS SOT ‘Wtsft«J5’ i 


giOTss-R fsfs>ipT RTsm ts^ars o 


<^ri 0 (Intellegence Artificial) : ffam <(f^[ i <j\ 

vrfsiWWS^Slw fsfsg SSCSS StM TOlferaKS Trim SBC® sics I 


Clamper) : ^OTI^l^ ^ 

' r -r;SSISSI»l]SSOTI^r e (IS I 


sisi csncsi fe^css siw shi csioti fesfess s^csmot csisns i csss fstsS-a? n 

fesi^ tsJlSOTS SWS1 tsfsS-vilS S1W sftcss ^SrlSOTS t?5JltS 

O Wisest 4C5IS»I (IP ^ Internet Protocol) : ^ISCS5 5JCBl^ SlSlS^ iff (Junction) :?Sffess s^s SOTT^T i ^ ^ ^ 

^fefl C s TCk#II < & 4 $ ^5|^C*id?^ ^ilW 4><0& ^T^nrST I CW~ f^R^f | 

^1 Prf?HK«1^ <3 W IP Address I c ( ir i x . Jr ,. _ 

_ ^ ^ ^ * iCL ^ IWf ** Job Control Language. WSIS rs sstfts# 

O (Internetworking) : Hrteg ^fif® GSflsftf^ v^mt i 

^sf5 c^P<3?n¥ ^tJr ^ i 

C^RI LAN, MAN ^T WAN 43 ^r<TWC^ C<m 1 

O ^•Gl^ (Interrupt) : ^ PplHiM ^1 4>F*1$G|^C^ ^ ^ 

>5IHWlf9TO ^ W R1 1 OTR- 


CSfiSfra : TOI T|{R WJ (2JI5IR ^TR ^WICHI 5 r^p ^1 

G2|f^5 ^ vjUhI ^tTRI I 

O (Inverter) : ^ifP '^PP «ife?^>jH C^IRM 5 

Pi^HJh ^ f^RJM ^$1? ^RH I ^ Not operation 

O SI ft/a alCTPTS (I/O Processor) : Bl^a 3CSS3 SISIS'TS JUSS « ts^fss 
CSWH S1 M SSS; sHStJfC?? iJS 6 ! ^ « ^fsS^S S3I?*1S^C5S ^ :ia " ' ' 
CS1SICS1OTS S1SJSOT BI^/<3 SROTSS %SCS 'Sfef?T5 SS! SS I 



■r«l!5: forn,ao : 5TWflf ^ ! ^sj « 


^»^i'^ k) ■’ 5feTOc| ^ 7r 3^ S5MT sn^s I 5ifss 

1 ^ ^ ^ ^ ^ 'S-.OT? STOT ft-CSI^ SI tSRJ 

< 3 s itsi 7^i4 siot | *p£5f ssps®5is ssrs? sscs si i 


*^ 5 SSnr=*Hi; V ’ b0ard C ° nneCt0r) : ’TOTS?#, SISISCSIC^ 

'^(K. ' '"'^ 5fRTCTT S^^TCSS ^nw ^s?Tf ^TJ I 

SK;'r ,) : *’' 8 * 1 * ™ «Mfs° wn SS-SftsiS St ^TSCSfSTS fescs 
^ ^ *r«T I csss- PRINT, then * 5#f I 


q«» OTEl-JI fifiWW 


-I <££ 


o (I^tch) : ®JH> 5C®1 ** «PW ^ &*«* * «* * I 

o iftw Hlflft (Logic Circuit) : C777 7^1 71 71^5 5 ' t ^ '' 

■^J | (7PH- ^1^ sifsH* I 

o ^ (L^ G.W = ^ ^ ^ ■ BOT ^ 

^HS,flt*l«Sg«ra ! ^'^ ,CTC, ^ C ' S5,5 ' , ANDC,ffi - 0B ' S 
NOT cut I jph nt n TO wira <*=» «*' ^ ** ’” ' 

o UH (LAN) ,-W (LAN)-®. * * ** W 1 ■*" 

N„rf)i»«»!«* ,5 " n,,6|i, ® l# ® !h 

CTe®77fc® vn 57 (nwm <fd**t c^T^Ti^nri 

o cn«n WH (Laser Printer) ^ ! ‘ ' 

(27573 3335® ®lflfefC® ($1717 7CT I 

,«n (Light r*> = iW «• 0** *"> «" * ” M T* I® 
w hi *HS5ra WK few hFW 55 1 1 » «* 
uififn to twt urs^ra urra cu3 T^jre ftwl Tti to 

o (LIFO) : SCT (LIFO,.*. * *• *•* * ** *»' 

Out, , « « * «. «X (Such) . d" «» ^ 

o nfcrt fsftl? (Line Printer) : *lft7 ®®R sjf ^ ra ^ ^ ^ '"' 

O HT * (Log in) : ■« * 75*1 4 * «P« ^ 7I77T5TC7I ^ 

O tt «w (Log off) : m *r® m\ cwi wm&t fate* 
ttsti? <i®ft c^H i 

o hTith tfWSto (Laptop Computer) : W*» »»"■* ^ s fl 


’£tC < " j m* 3 T fipl'^w -713I7M f^taa|*i 'G 3(|f)5 > 8T^ 

'j^jj^sTwMT ^ft*t (Line dial-up) : ®fi>1 71 $773 G37CT7 71 35C c ls ftfv«3 77^17 
t jp f j$SK%3 cBPlWH 7J75I7 ®C7 >i~ril(itvo 7>i4<qj<5l I 

0 ^ri?nrra *IJIM (Linear Array) : *p 75 77C7 *1 &«p T5if®C® TlPlf®® ®|4|<^1 
®HJ PlPltlM T7ii®C® •pF'lSElM ®7I »iljjc<"H ®<l 717 l 

q ,<& <17 fa (LISP) : LISP <17 3^^ ^C<A List Pnxessing l R5 wR<piw ^ 

J ipjCH?! 3QMll'5t!^<MC' : !3 ^1^5 (aWlftt v5|7t I 

q r|f*lt (Looping) : 71? 717101 c^MWI TSTSI ?I? 71? 7717H T 5 ?! I wwi 7f*f wlwl 

^ »r^?5 77^1 tsgj ^c? (aunora Ptf^ $7i*ft> ?i? ?ra < tsi? 5 «nc^, ti 

-j. ftTJI 71 7^51 g(7(f^5 7? I C777- Do, While-Loop I 


M 


q ^wwlt^ (Magnetic Disk) : <flft> 7701? c7C7ll7 fe*5I$7 i TIC® s£l® 71 
•i$lft7» C»II*1M , I7 C9& TIC® ,97° catteOTI? ^77 <9 7JMCTfl>^ fiR?J7 4101*1 TIC® I 4$ 
UPJ*|7t7l7 c 1® wfil® '^711'5'i, 'TTTl c®MI*0 71 iHcspCT? 7C7 TIC® I 

0 VJITCHfD® 3JT7 (Magnetic Drum) : 'Hffi <9® 77C77 ^4lo7H CblT^l 7 CTCTlf? 
■jibl^T I 4 , QC 5 TI ®T7^ TJTTi® 7T®1 I TT7 7THi57 (Random Access) 

%®|?7«C®1 Snft .971 7177^1 %1 1 

0 ft®T 7 (MICR = Magnetic Ink Character Recognizer) : ^ 4® 77C77 «mHI 7 TI 
h)WCHlt^ ^5 (Magnetic Ink) 7171 \5TJ v f?C® 71 ^7>C® TIC7 I 

0 C7C7lf7 (Memory) : 71^C77 7C®1 ®H$'GlC77'Q C7C7# 71 ^ TCTCf I TlfTfe® 

7?C17 ®IC^7 ®^|5M Tgn H ®71 .971 SJI® tWI®T 77®Sfc® <175.17 7*717 WI t7T3T 
^t57 71CT ^ «17C77 ^f® 73f5 TIC® I 

TTR^fe (Main Memory) 

1 5? 7I7® (Auxiliary Memory) 

0 7W>7 (Monitor) : ®H$BlC7? 71CT 7?^ f5fe< T*tI 7 7C®t CT 7W1® TIC® ®1C® 
• : ;^7 7C7 | <17 ftC'fcf ®H$?IC77 7775® TITBIT ®TI17#, PTO, # t®Jlfr 

'’ !:, ^ a 7 7^17 SJTPi® 57 I CUPlfSTCT? TUT 7^57<3 7171 ®IM 71 7l®7 5C® T1C7 I f5f® 
^717517 ®C7 7f7BC7 f&f%7 777 T®® 3777 CTT1 717 I 

CPT (Magnatic Tape) : 777C7f&® CBT 50H ®1177T ®r7(fe®7 301Tf5 
t®®1 i ^ ftstsi ftCT <St^> 1C« 7I ®l®?17 71 4J1PT5 ®H®1C7 TM71 717 I <17 1®C®7 
*ITii® 5I^fec®7 TtTVT 77if®7 ^T I <^71C< <17 777517 t? ®7 I 

^^tansrjpe 377f (Microsoft Word) : 71^C<H7®5 )371^C® W <17<I7 7371^ 
^Wc, d) ^ | ^ ^ng< ; vl 5 C<H> 1 ' ® S 7*cKiC7T7 7*f® <|«tl78rl®f® 7l5caFP1®B 
aJT!^ mC77 71,54® <I®1? 57?^ff <371^ SJOlfTt 031*117 I <lfi> 777517 7*C7 f7 75C^ 
^^^7577, TtT^T, 71777 9 TIT®?*! ®if7® ®^1 7WH77, <3Tt 051^-7® ®71, f^ferj 
B^Pm,fel1'5l57,3®f®®7Si®7I717 l 



8*13. ^ti^rai f3rem3 -a '" : t J I 

O 434'3mt (MAR) : 4545113 (MAR)- C^rWlt? 4^ C3f ;*>rJ I 
(Memory Address Register) l 45 (^m W? fs «W *t6*m ' 

ctfmi sifaRiPRt't 5$» 3sH$?i3 cw ’ra^^-ra 4^ 434413 (Mar, , I 
csra't 1 4^ 'srwCT csrcsnf^ c?j% :! st?j c*ac^ w i 

o arnfasrra (MBR) : onfaoira (MBR)-43 Tffcw ^ cvmfit wm 
(Memory Buffer Register) f5C5 <2^ WTb. 5^ J 

frflg 3% MfolM 3l4tl3>4H. -3 515! 51CT I 45 wfafy* ^ IW 1 

o 37T3 (MAN) : -*m (MAN)-4? «l«f *C* 4fan eft mm 

(Metropolitan Area Network) ^ ^1 

^1 *uW (MAN) I 

O ■sff^caFT'QW® (Microwave) : t 5 * ^ fepc^lcsfa *f$ c ^ ■ 5 !»J 

*fr3JOT5 5CH I 43 43*ft t<8 >fifiC!K3S4oOTfr^5ra«ITC*i43 %3>raft|j 

ffivtl 5J^ C3C3S > <^31 3*13 53 l 

O 3l5QFlt*!3 (Microphone) : 3l5OT?RCT 43*5 W 3153 ** WW 

^ to 303 *nw 3rfBi%ra onn 53 nun ^ *•"' ^ 

351® 35^3 1 333 *13534 4 t5T?TD?TC5J 'SINT® 4C3 533 4C$ ^**1133 53 31 3 3^S3 531 

O ff!3 (MIS = Management Information System) : 4fi> 4® 331/13 J 

*p$!m 313 21313 3H® 5P31 3JTC3S1OT5 (Management) 3^^RKW 'Informal 
SHiH 3531 l 4$ 3*HP» *ft 435f5 TO^fl ^33 f5C3E3 *#lSfe 35C3C6 1 

o 3T3-C5TC3® (Mass-Storage) : 313-CSlC3^ WV 435 33C33 ^ & : -’ 

31 f3yt 3i33N 531 33*3 3S3C5 31355 33 I 4^ 4C3 35 CWB C3^t <7 ' ^ 1 

Storage) fe3C3 3fifb4 I ^ 

O 51*13 ^1 (Master File) : 3l%13 ^ 3*TC5 ^33 • •''' jj ^ 

®3J13J *«OT* C33^ (Record) 43 f33H3 3CT I 3^ am* '"' 

315(353 (Cycle) 4 45 3=15*# ^5il‘ e 1tSfB 33 I , {gjj 

O 315E3B2K7133 (Microprocessor) : 315C3H3CT33 517H 435 33fr i3 '. 

31 033173 3>H5T5l(.33 f3ft5$t5 4 <i 5H 3503 I 43 3313 351® 3^3 ^ !fS1 ' ’ ' f< ^jfl 
09133 S^iraoCTlW 55WJ v(j?|cf$ <r>3|3 ®Hi f3C5i*l 2J3I3, 3li^lfe35 351® 

C3WTf3^ ®3!3533 | «iW 35313 3»n 313, 35^^33 33^ 33t^ ' 
^C23OT3 l 4®3J 4C35 35H^1C33 <353 313^33133 1 31^'- 
^vri 3sHS5lt33 ^W*3I°C*1 I 


ig^ 55 ^* 3 ! 13^1(4^ ^Tt3T3*t R>a»H 'G 8 80 

A 0^- 2 

,'^L (Modem) : 3t®3 3W1 435 33^33 5C33^^ fesi53 31 435 31W 3fm3 fl 
0 _^-, ^1® ^<5 3113 1 3$OT*R 3C31 fef®5l3 ft’RPlW ^33I«»«P 4=333 f333TlW 

^^fll 1^35^*^ ^ 3$®lt6^ 43133 Pl’HtWW 3H313 fefeSlH I33HJIW 313355 ^C3 I 

jpr (Mouse) : 31®^ 3P11 43= 33t33 53 < j6 fe'al^ I 4^ (7W5 '4W3>o| 5^C33 
0 , niDPPfs GUI (Graphical User Interface) j# 313355 33 i 43 3131W1 

• ^ 31^ f^ll 3531 313 '3^31^ 333 31^(3^1 31^3 ^<331 313 I 

ifl5*l (Management File) : 3sf"3§5lt33 C3Wlf3C® ® 3133^3 3v3 l 3*W3 WC3 
^5 3^313 ®3I 4®C®11 (SCVl(33 2gTO% ®(C*1 3t3^3 3531 1 C333- 
^ Tfl3-fe3lfei m 353^3 3513 4«M 2|C?I1«Wq3lf t33RS 331 33 I 

jBPUft ^J313l3f¥ (Memory Hierarchy) : +H$5 r. 33 3^«lla<r» ^Hwulu 
•,^j3 3Tt3 3*^3* '5t?E*l3 ■>il»l£l4 ®l4' | WI , l I 

0 tvs® 2JCT33 (MIMD Processor) : MIMD-43 ’ffai’l Multiple Instruction 
^.jljpl,; Date I 331713 1^331 3I3A1C33 313K3 4^5 331713 ^<1R3 2)14*3143^13 
,-5C® fsWS 21CT33 ft,CTM 3531 ^3 I 

o 31135311355^ 4T3P1 (Method Rendom Access) : 4FHSulw3 35H®3 3l®33®l ^ 
'^U upfi 2|C3t5i% ^a’tlfe 5RI31®3 <3 3f35M313 3» l l1c4H ? l I 


0 -TCtrai (Noise) : 3C3® C^ITTI 44 331713 5W45ft4 fWIM 31 C4K711 l®»l5(3 
■ li ytfr p i] MC4 <#353 35(3 431313 Wl ^1 51^1 ^l^fyUTl 311315 31$ I 

0 C3Wfl>5 *l%35 (Negative Logic) : 4f^ 43* 331713 c il®t4 f3C%3 C331H High 
■^414 Logic ’fll 331 33 43S, Low voltageC4 1 331 33 I 
0 TtS-an* (Network) : <7f5<33l3l C3MK313 313TC33 313R3J 33 TO 13 'sn^g^ejTJTrt 

4fi f 5'G l C33 33fl C3CW1 33^13 5fBl G 5«tl 1 snVtl 5 T-2Fft=l 3*C3 I 

® 5lttl (Name data) : 35f I 3^1t7T3 ®^53 5T3T3 ^3R33^35 > 1 fH3fa'i«rc3 
13%^ CJC1W3 355^35 f3l%g 33P13 f51^3 3131W ^31<3-HiJlt 313431713 2jQ}*3l I 

l^«3r¥ (Network Architecture) : 3=H^33 C313R3M 3J3?13 

1 C3l& 3 13^ 1 34 1 ^)3 2K31®51T33lf <J^5 C3131CTM 3J3?I ^33 35^3 I 

5313C35 (Network Ethernet) : 4f331 <7i5<33l¥ 43 ^ T'a^ra 

5Ffi' a ®rr 3W3 3RR31 C3 <71^'a3lf¥; SjfaRlriS ’fllfas 53 4H4 5*113171? 
^ ^ 1 C3?'S3Tf4? 43 <^4f? 3raT3 3HI3^1 f33T3 4f? 043^1 

* jJ"^PPl^5 31354 33 1 

C*nri3 (Network Layer) : C®r?IT® 5E®Tt Open System 

(OSI) 3C5W3 031 ^3 I 3^35 ?1^3J 31 5l?T C’fM t^l 

^«1CB135^^®^^ 003 21313 351® I 


888 t8f8>48 581818*1 R«H * Sl^f^ 


O **f*t (OOP-Object Oriented Programming) : 4fi> 45 8*t88 CSJKflfij; 
81C$ s)f5#S? (Procedure)-^ *1(880^ *1803)$ * OTC^St 18C8 85131 581 58 I *[ 53 ^ , 
*iw5*t8i 'Sf^ra 88l$t5 vsfBropn fi>'»ic<j 5c® •rot 518 *if858 c$l*pi ^ 
CilC.8<3? 5J81 45f(> Oise'S? fi»'4»lt< 818 'aid 8 '•181 I 



1%f848 ^nwt f^H * gfgf^ s^g 


,-jfsn? (OSI) : *48*1$ (OSD-48 <ffai*t 5F* '®*P l 1 

-Ctx rG* ,r» I J., ~r z x rzn 


O ^5^ *i!$H (Off Line) : CHICHI > iI ,n »I^£ < p fc^dl 

HGf fa# TOR £jfouR 3 > sr* (Off Line) ^ I 


o <sr (On Line) : dJPlWfOTI *HStfWC* $GHWC&<; ^ fl 

C$Kfl\ >ilf&i C 2 J|v»|$vbIW^ ^^TO 3f3RJTC^ ^5R (On Line) ^ 


O 'Q^OT (OS-Operating System) : Wl&dflh, Pic^ 43 s ?t G8JHIW1 ^1 

v£Rsf& ^ppB^tubi *n TOro^iffa ^si^pnft ^FHSUiw^ ^&q?jjr $ ^^41 
(^flTO'GCTO 'SfWI <K4 ' 3 T 5 W ^ ^iQdMHI 4hR I 

O (Optical Fiber) : foRTI^t *H$®M <t<^|J 

WlfiNpjP! Wfcft TOP* l vf) *j|««i $c°1<WalH4 PWHJIW* *llTO£s 

| v£jf& frsfe am * ?||W* 4l<w 3$ I WlU^JW vfe<14 
i v£jt5 tvb*ilU C*PRf, Jf^K WTC^S i 

^fBT $fHtews "3]3 < 1 * 0 ^ f*PtI <J$G I 

O *$18 C8 rcfr 83 (Octal Notation) : 85811 ’Rife? CT *15if5rs o Ctt5 8 *1^3 '^*1 
8I85J8 5E8 88®C81 85811 3518 581 58 ’SKS* *$18 <?fia>88 (Octal Notation) 5? I 

O ^T5 (Odd Party) : *IJRf5 f^T> VK ^SR (1) 

mOT'il ^5T5 H^<J (Odd Number) I 

O '3TT®1j^ (Output) : 4-HS5TC8 OTH l^t 81 ®tBt/^8r3 t8*p58 8I8TD1 ^ ^ j 
'st sifaramw 88 •pIHSUim '$ni ^ptpp®t sniR i ^ *f«ii*H siw 
'51t@5tp (Output) 8 W l ^H5t5lW8 '5(T®5tf 5 ^1 8^5?, ®^t?. H 8 K 

O 'Gpt^tra (OCR) : 'SpWRI (OCR)-^ ^8 '58^118 TO® f«®Rt (O' 

Character Reader) I «f85(T8 8*81 SOJBtC* ^518 8188 85(8^^ 

^ t y /*> i— 


(Open 

° ^ Interconnection) I *** C8Tt&m88 C8W88 W i 4 8T®*rft 

^^s«t8 'JfPF^S8TK88 88551 %Jt®t^ 8^ ^8 85C8 I 48 ?S8 8t C8818 l<E“t8 

^L[^d8t^ 88<*R 81 8>l4l8^l 18C^8 8JC8 81C85 I 

^ (Overflow) : <3^18 C3H ^C8t 485 88^18 (Condition) I 888 C^tM 
«r»|tC8»fl7t8 TF8T858 (Mr* CSTCStft HHMR« WRWt C8C85 C8f8 88 8>88 48s|^ 
^ (^jpfSi (Error Message) 'tfICT 8K8 5 'G«T8 C3PT 8^ 88 l 

5snf^8T8 (Object Architecture) : 8>HS(5K88 ^ 851^ ™^8 
JLaalC^, Tf$°\ 481 l8l^ SrtP-'stfSSii 1 ^8 3RC8WC88 *t8jf8f$3 88C88 885*tt 
Tftft 5lf3RH I 

0 * 8 H 3 TU 8 (Operator Relational) : 818T88S ^ 8>H 5^I8^ 8 mn<p|^8 

:j!^8% 8W1 8RT8^8! ^sptRl 8t8JW 8^8? 851^ C88 85818 38$t 8^11 '88TC8B8 feMRl 5 ! I 

0 *818*1 (Oracle) : fl&3 88W8 «*ff8 8H5fCt 88=81C8^8, SjfaF8I8588 481 
818515 485 88588 ISlBlFPt 8IK85® ^1*818551 1 
0 fH& 8 qnn 4 JI(. 8 tT 8 18858^88 (Optical Character Recognition) : ^THTC88 
8151181 8H18 85C8 StX'Si 81 SJC81^i%8 < rglut.<f 8>Fi«u|(.8 C8818 *18 4t^t85 f<lf«S'»IC8 
.rfopti 8531 ^8 81C85 1 4 *l^f^O«88«<J?mOT8I81OT wrh AblH *18 
4 CW I C45 85fi l @ l 8 85J1C8%1C8 8i*113f8S 858t 818 I 


7 


'i(18>fS8 8IW *flk818I 8Cf 8i*1138 85C8 I C85TC81 fe*18 'SUffk^ C85R81 XC‘ ^ 

_ ' ^ ^ ^ iw c_ «eff; ailPi™ 


%8C8 *PrsH8 W(5*8I18 f5C8 8TC85 1 *K*1 81851885^ 8*W ^^1188 *1^8 ^ 

TO i ^ I 

O *48*118 (OMR) : *48*118 (OMR)-48 ^*1 *l*lf585JFl 81^ 

Mark Reader) I *48*118 *J1M8 5jfvi8«1W8 818JC8J C851W1 f888C8 81^ 
fe?SM *lli 8K8 <t>H5B|8^ Bfl8l8 I 8's81W 8l8lf8^ * t8f848 <#W8 - iT ^ 

S^38 ^8^55 8I8lt 85C8 'SR »WI»W -£P8R?T8 ^ *48*118 *Rife 818^18 8581 W- 



0 U18lf89l8 (Parameter) : C8 ObfidW 8®H?P8 8RIWJ 88 S*tl^C8 5R81 8188^ 
- > lf8fs®<l C8C85 c8^i 8 s 1S?*H (Main Function)-4 *llilWI 88 5®IW *IH8lf8Bl8 818 I 
0 811 81858 (Pascal) : *U18C858 81818188 8I88J8 t*lC8t^ 4^f5 8lt C8C58 caisllftt 
*nU8CTO (High Level Programming Language) l 8*8118 l8«sl^l Q^Sf 8)Mt8»c«18 
;,, 8 IspiTC?t 4 vSRi^ rfpi^q 8581 88 *1881858 I 

0 (Port) : C*lTtf *18^8 8WI *^*#85 ^ ^ 888 I *1^ 488 4 ^ -gl8 
^8181818 ^18181 8581 88, ^ *11818^1818 8*81 58 48°vC881t8 8181818 8181885 
8513 i 35H®?H88 C88I8* C*tf? 8*81® 818555 58 I 85H^5lC8 8 C*lfi> 5 H C8 ^8 
«ftt 18188H 81 *0181818 *18^ 48* ^ «C85 *181 C85R81 85HS51C8 *1881 *181 
^ C888- fifilEI 8TS18F5 ^ I C*ff5 818188^ 88OT 58 I 881~i. Gfam 

(Serial Port) * 5. *11181818 C*lfi» (Parallel Port) l 

C8Wlf8 (Primary Memory) : f8f*$$-45 81W 88P# W 
^*^^8 31 Sjf58ll8 C8Wll8 881 58 I 48 21818 ^T®t 5C81 'Sl | s.8 i f c 185 

81 «|1aRIt^8 8H0581 53181 8t81 I 


8 R'&sM 'Q £tgf^ *fjg ^ 

O 5jPiR>$^ (Procedure) : 5jpjf5>$^ S^b *l4lC?l4 GSflSJlfSj® ^ 

^ e*RTCR C^IHl C2JWIW<5 '3f s *»f^ ^31 ^£?l ^ffc^s | 

O 5jt*!'H$ (Processor) l '3t > i > i^ ^PHvBUrWd ^MCbW 

nm 4>H$5it<ra < 3 * ^»it ^jri ftPftis ^t c^n ^>*1$ ^ «jpp^ , 

^WSSMil *!OT<JOT e*TW ^ ^CT ^TFRWfT ***5<5< ^Rr; e*PR- 
'SjfSRIPP^f, 'Q <Pt^, C*ff*1, faGJM, $*1, 'SN ^®JlR ^R?tf<F© 33 1 

^bot <^W I 

O GSJWfst (Program) : estfttR ^c°1l ^&WS(FW PftJC*J ^45 c*bCc^*5, ttr ^ 

^tsr ^ti chichi ^<*15 ^rsprjH ^rmh ^t ft©fs i 

O CfitWtft^ (Programming Language) : ^FMS&IWd (3PTCRT spRim 

?RRR ^1 G2JWR <M<1 ^RJ *t*r, ^f, ^s, tb^ £F©fe3 >WC*1 *tffo 

O f*lfe*OT (PDL- Program Design Language) : 45 4ft *jJR$CS$? 

^ft C<WCHI C2Jt3JN fesrl^H 'SRI ^T^© "55 I 

O +m*W (Package) : '<pHSSbj *wrw<3 ftfm 

fif©5l ft'&p <3 ftmm&fs < ijic < P's? \kiwt< <p rt5fBvo i ^iic^ 

Tj n^ra c r® ^wc^n i 

C*HRt <P^fT^ 5JC3M <MW ^fTCR *n I 

O v&|5m®? (Package Database) : *KiH4 ^fRS 

sfellWf ^few WV ^R3F$ <1)lc<P^T I <3PR“ P>C^«H, *W2fl I 

O Ilff-H (Partition) : *lif5*R wf $£*11 R^©^» ft\ Rol^SH <j*J| I 4~HS5lW3 




O *IPW?n£ (Password) : <1PI'<3?r£ 3FH WPRPTO, *$OH5 ^ ^ & 

C’tfl 5 ) 5 )"C < PC'!><i ^IRJCTI 'SI :r R^H ^1 '5J?l fftJM <71 <7F§ ‘$^5 (71? ‘MC'S 1 1I^<. < 1 *H • 

O f^ran^s (PIPO) : PIPO-4? «l4w ^ Parallel In-Parallel Out i ^ 
*l?ifet<5 fitW '$?JC < P 7 rTO?H 5 l 9 l l ^f«C'S R , t 1 )H ^?1? 5|(irMl I 


if 


O (Queue) : 1?^ ?I7II ??l?? i»lPrar? <EiBt ^JI?>W?, ?ITO SfxR ^STPt^ ' 
«I?C? C?? ?I? ?I? i ; ai^k >afi> FIFO (First In First Out) Rc*ic? < M'Sr l 

O %n?* (Stack) : 4fi> ??PI? <SfBt %FF15I? <?Wn7l ^IC? d 

feft? ?s?I 5? i '51^ LIFO (Last In First Out) ai^j 4 ! ^K? I i ! ' 

m ^ Push W5| ^fT Pop I 



Uf. a Rrf%v£pr ^rt^fRK Ri^h o *2fgf^ 


^ (Quick Sort) : ^ ^ *8RR3 ^5 c^lCHl ^v*01t<> «2|^R 

^ ^Ri ^ cwi ^ v£» era w Rrt i ^iw?n cn^r ^r w 

f ^sr fep (^*r Pr^ 5 ) c^ 5 vpRi ^ cw ^ ^ era e$n> ^re^ 

i <^1 "^R 430 ifjvg^ t%e%? "^r 

^ 3f5 c^ ^ I ^ 'SJRR i£J < 1‘^|R>C'© Rlfi?® ! 

Q (Qbasic) : WW «Pf iRsfS I 45 ^5TO 

C^Mlfi I Qbasic *t*rfi5 Quick Basic C^P 
.^^53 fi>5e^Re<^ e^t fer rac5 1 

q ^tespT (Quark Xpress) : Rfejf ^5^ R#P5 e»T^l ^MOS? 

,-^ ij^rt fl^nwR <mi<j RRe^ <3j<i^vfRs ^ch< 5 c^*t ^t<Rif*tv \ 

q fCflft (Query Language) : W>\ ^ ®^1PS <1j<1^^RR ew I 5fC?lRr%l tr 

■ff^pRPP ^p5t OT 'SRJ RR^b i£R5 <?e ? R esflSJlf^v 'SRI I 

0 *fC?R (Query Processing) : ^R ^pTT '©|uie<?'^ e^ra 5 

(R3 5jf3RJl I 

0 C*nilfaf5 <Hd?R (Quality Control) : <t>H3l>!<5 ^lfibMHI<l C^C2 v£Ri ^ W5^IIC<w 

•. m ’nfe c*ra to*! ^?n? ^pp wri i 

— ■» - R : 1 I'm IliiWMIWI B WMM WMBi 

0 ^TR (RAM) : (RAM)-^ ^ec^ ^TRPCT (Random 

Access Memory) I d|f5 v©^ <rMR ^|«Rt, (7NKR ^HSSlWil 

b*RR 7f3T5]5t dW^IJ ^31 I ^ m\ <W7P ^|ft 

3R wi ^ 

^fBWRr^n W^JRT I 

1 ° ^ (ROM) : ?R (ROM)-43 f^5 CTCTlft (Read Only 

^•mory) | 4& ^ift I 4^S5H ^1 1^ ra c^l <R- 

r ^ 1^® m ^t ^^iRi^©v© ^ i ^ d) ?rfw vum e^Ri 


j/^^lSO) : '^gf^-R (R5 (Reduced 

i^^ ,0n Set Computing) l C*PR SJt^^ie^ fb^f ^^ne^*R 7 P op fPR 

0 ^^ft*flPPRJ3C5T I 

(Radio Link) : ^ROT? eTO %5 ^T©J^ ^Sf °Fzfc i 

F >,„ ^Tpjcf ^1 i 45 cef^rfe*reR?r ^5! I ^[J 

^ titrate ^fee?I CPfH ^ ^ 

V tij^nJrq $ t>WjR ^-CWCHdJ ^ I 


O ton S$n ton (Real Time System) : dfi> &* ' 5MT?3 ^° 

c^iwt 'nmwna n^n ^ 5 ^aara * 4 wH» RR& fnfiws caw cnai 1 ^ R :w; .- 

ton 3i$n am 1 mtore 3 natna ton Sftn ton ««« 1 

y Hard Real Time System : *3 PicStn n?nft>^ ^ 

^a^ntnffrssaniattoni i cann- nwm^ toran i 

*, Soft Real Time System : 4 *to? ton ^ ^ 1 

^taa *f^g 43 'smiwotp ntnffrs to nra i ct*r- cto3ca IDftlJ triton 

O catofa (Register) : nfearona « ♦HWisra ^Fsftn TO 

tpo nrafato i i n ^nra « ton tngm*Ri cana ^if cacnifa ^ma 
cnscnTcas catofa ant sn i 

Q totren ftn (Recycle Bin) : fanton ^ m *&*»* &** 

to'Hs sn^asn, cato wncafiK totna aWfctolCT W- <^n 3F '^ G 

to *a 1 2 iwto 5 iw w '*&* ^ <^ rera3 ^ ssiraw Miw fan m 

^f^|cn ctos ^Ht ma i 

o atWta (Router) : # fea tfffea cn^toc^ nRT#? nqjfea ^ CT 

ntos an ^srca* ai$Bi? am an i cnfracn at m$5ia 1 jfi> tocna near ■ IJJ . |I 'H 

^sqjnt^nCTarotoanrmmfn^toaf^^ i 

O toft ^H$ftt (Remote Computing) : 4* <to ^ 1 

comm ara cn$ asRSSra caw ^n ^racna sffonnTP toft *Hsfa nm vU 
sjfcm ^p&t n^toiJto to to ^ W^w, J 

nto^s csnsim nfanm to ma i ajaaian#? nsHfttoa n^ra sflnfms ^ 

Ggjpjtn 5ifir5 -*H$i>iiaa mirn ctocmntn i 

O ajmn -ncaPT (Random Access) : aH^I to? ^RSUlwa i 

croa sifeft , nto 5 Access m i 

O Cfe^cun n (Random Variable) : •fllH'b*! c«ftc«J<n ^ni ^i f ' 

5n^, <& g ifen^ ra ctoi w 'nn^ c^ign wc^ i 

O toSHfit (Recovery) : 5H Cto« &l 1 1 ^ S ^ 

TRpnwpRi "siwitsi ^4t<i^ra ctF^^tRft^n i 

o ton (Refresh) : nsHStoa to, sifoto 5R F 1 T0,c ' : 

'snqjcsj ^ i 

O «IC^I(I^ (Robotics) : '5tBl m «*ITS C£to? tora ^8l*l #’ 17 ' 

-snsfjcsj ^sif ^5 na i m mniw ^ 'snnm-^mtCT n^to ^ m 




8 Sc^ 


(Searching) : Hlffe ^C« 1 ! v£pp C^IH CHICHI fnR'S 

(Semiconductor) : CTnn nwiC-^l nWJ nfiniD <3 '3l' ! lf5<ill)<i »)WWlfi( 'on 
® a (jj^fe. ennn nm4 ntott, ^vn?rt torcn nsrs nsc<i '®icn«jc«p 

m *3 I <&&- tonR (Si) I 

sfl&i (Server) : nl^ln ^.Wl ^PHSUW cn&^3iiH<^5l i < p|<? t f J il'»lu?. <10*1 

® £sp sfioi^ Hn cn^yjntc^ 'at^n nren i ^ cn5^¥ic^ tofeas nsi®^ 
>■■$ jiw^ f*ift cto* 'srmt totcnc^ sns ?m\ enm 4m 

-Xtj«®T *flfe ^ 1 

^ "jpinjm (Signal) : Pt' , IHJ|*i ^(«il i£R! *tncn? 'blUl i ^nR*T5 ffsfwliln 'bltl m C^IWI 
rra^nn dnirc^ n*o ftcy ■shiR'e ^5 ^sic^ fnnnim nen i ctsr- Pp1*ij|«i $.c& 
jjijU $i5t >ant «ii®U^p Pwuw 5P$ 'sii5U^(B tsr&t ntdnt nra i 

0 ''^ | 1 > , eWT 5 (Software) : nvS’dUJH! ?c«il csnsfm m CSfffllwn n*lft ?! 
r'ifirfpRi 'si(n < fi i ’wS’snji? <p(*H55iw<j sn c r??fin i ^FnS^icra ^atijkwtniw njs^i« 
«a w fnca <miwm «m« (awwocm^ ^n nn^^ana i 

0 dMcvw (Storage) : >ilf& ^ aacn? R'oRn nt vblDl nt^n *^< 1 M tfa i 

r-T-nfaw 'Slt*i«p nna cSlwst am 1 iilf& nwian^s caf%?, c5lw«t (Backing Storage)- 

-mntfwain 1 

0 ton (System) : fnc?n 3jnr >a 5 P fana nic^ 'srmt nnm! nntnrcna nSas 

^ fenw^BRi mR 1 

0 ton ffontn (System Design) : canwi *aasf& fnc^nw nS^iw nRsnran nRira 
^ ^ nRasgaj « ^rsimto 1 £pws, cancnt towa ntowi asai? na 
1 ton festo n^ ^ncai^t ^ca «ncas 1 

®tonm^ntos? (System Life Cycle) : c*WWI PicSi) fistRwa nfa^5RI WW tsa* 

L ® naa nii»i 'sic < p Rc'Sa R>®ti5a nRcawi ai <55 *ii5v nftwn aw 1 

I n RPi ->1 (System Analysis) : fnc%a 'iwInRPw nwl Client RRS aMSf 
n^ntnena nwr -^RWoica itra Pan'W-^w tonn to ^ araaian 


- I *H.TJ V” 'V^H^I'-' < 

rf ^ 'ton^ 7 i <5 %aai^cTi ^cm : 

-toa«t 

-ntatonr 

— -'^'Gaira %aa 
-tonaitoan 
-tonatocton 



<3 8br> 



8V5, aft?F33R f3fo4R R1313*t fc'aaH O ■gfgfe J ^ f3fR4R ^1^ few <3 -gfgf%r 8 b-Q 

I — — |J B WHWWBB PBBBHBSI (VLSI = Very Large Scale Inlegration) : 4f5 43* 33R3 ^5j 

O $$f343 (UPS) : t$f*f43-43 ^*1 5IR1 Uninterrupted Power Supply l ^ 1 1 0 .-= .jqvUR 3"! jjMlStSl* 5173 *ITC3 i 314 tf*l *f5p 

%-m 331R3 tw-sBfi* 3t sptR wr#i c®n^ 5 ifa*® *ca *im ^ | ..^ sipfc® ^ 1 

C^TC=Tt 35130*1 33105 3JW5 vSo 5 ! f3^> 33033 SRJ aiwl^a c®rc^5 3333T5 3^ IF^ (Video terminal) : 4fi> 435fi> VDU (Video Display Unit) 31 

spmssw 5$fa43 *f033/f3*t ftfts csrtf 435 3*5t ’Ufa < mC 4 *1103 i jjasMR 31354 53 1 

O Qfl (Underflow) : W cRtdl ^*IIm"M 4 CSq ■** C303lf3 (Virtual Memory) : ol^JM C303lf3 351335 <n t3t3>*l(3 C30Tlf33 


2 l4i<icoOT 5$fa43 *f033/f3*t fw cvrtf 431 w «w3 t^f, 33<wr ■'ttw i ■ ^jgasftpt^^ws^ii 

O «tl'6Hl QFl (Underflow) : W wlHI '3 < 1lttHH3 ^jpj»( PPtS csJ | 03131^ (Virtual Memory) : ol^JM C303lf3 351335 <n C3035*ll3 C303 l l33 

353 53433 ^iRITOI^« <3R (Underflow) 331 53 I I 0 T . ^ ^ ajnnsfORI 333 2WH C3C3lf3 f50303 ^H5f 3503 I 3ft spjR C 30 3 lf 3C4 

o $5^41 13 (UNTVAC) : UNIV AC-43 ^ 3$ 50*. Universal Automatic CakulatJ L-spp*WW WWl 3$ OWW 313 353104 53 WI «I^IM C303lf33 SIC31SR <1C? I 
ibdi 310*1 w. Wf i&fil w vf* srn \vwfc* I i I o £5Jfrf? (VSAT = Very Small Aperture Terminal) : ft* dJCfrffif 304t <71304 

o tSPW^ ft 5 ! C»lt5 (Universal Gate) : t'Sft«l 3 fa <?lt5 51R1 3ffe% 3^ , f^l L , ^Aplfilif^ ^ I 313 aWR ^ 51531 CW «tl« 

’Wiw fefefc re <^14“ «5pra cnl? ^t ^ c^s %i ^ ^ l T! - ^c^krt ^sviiw wet JiiidJeifeu ’iikRl i i^sp? jip » i c<h Rtw 

^«T5fR cn?^ T^siSR ^ <v^i Rww ^ ^ i L; .5^ <n)Ctoi(i(.f riw’wsww to <m i 


o Rt*lU5fl»t (Updating File) : ftfeg ‘RTP^ 

?sj^snf^5 (SW ^ ^'“TRJ ^TWI 4!35 ^ ■ystH 

O ’Wtj'QtJTRJ (Utility Softwere) : ^FHSoltstl ’Fit 5 ! ’FI 

<W c tW i F c 1, ^RFS3, ’URsaiT <, 1^<l e t, P!CtW<l 3J*f& TRT^Rl'f, ajpf& 

5w5'em?Ri ♦ i 4 , wJ f> i ’iR^tn **ij ftfeg «i 

7pp5<3inn! ^ i i^pr tSlufolo *t*F'G'a?nR i 


0 £®f5 (Vector Access) : <Ff i 'f$I>IM<! wwiQw 'srcm^nRI 'SSJPPJ^ 

^i It- , 3p^[e, \s^|j>i^4; jjRira'»|w -nl'srlc-il c«|<t '3f]|fflW<t sjqpt | 

'^jj 0 (VGA card) : VGA-43 <ff 5^ Video Graphics Array. 3^m?t 

s || T '- r ' SJbPl's i<t Ppt < p|\bJi^c < P f%f3t4 351i5 f^WM ’5lf%1t.'S 3sgf | 

^ ^^l^l ■yt'fo'S id f*R ’l^i 35f^pj^S RCTW ^sjf%^5 35?It ^ I <^v i c«t 

Video Connector, Edge Connector, Bios. DRAM, Crystal, 

' ); « chip tv5#f ^t«| f^wjviH vllRs i 

■l**| 1 ^ ^ (Video Telephony) : ^33^ff 1TW A cB^IOTrW 

;er l L ^ (Jfan? £jfen 5M %%g cBferpiR i 

^*$5!*! (Virtual Connection) : <f>H$'B|W3 ^»0 


(ft ; l>T7)«fn NIUN* I 

O Ctftom (Variable) : C«PR 3lPl? ’IB «PH f*» ^ m ™ 1 ^ (Video T elephony) : ^ W 

^ m* C5tol I f^335C5Rt crftom TO I i. ffMI? 

ftw 5 ! (Real) d '0. WC3513 (Character) I (Virtual Connection) : (Rl 

O^’FPFI^^ (Video Conferencing): 

^tR3 '5TC«fJ twsf (fife's) 431 Hb Cafe’S) ^31 1 451 35313 SRI i'*' 1%L«RnfT, (Virtual Reality) : 3RK33 ’ 

<3313 ^nW31, 313 tWSj 3133 431 0SJ33 3531 313 431 Ultwt'Ic'FH 31' 1 3tX33%; -Sftftr-g flferen ^gff «1^3M f- 

313*1 43lGSJ3 e t 3^313 1 ... I mm. 

. - _ -« -aovTC-f.^ <3 t a W ~ *» 


(Virtual Reality) : 3MR33 <413 f(R3> 5S|«[<&C3 3i3 (R313 SRI 
fV9| (l\i>f33 S(fep31 55*11 «|^jh fd'WPlIU l 


'niOUHJ Ni'st-I H-tvvH3 . ~ ™ 1 ^ ^ "I v hiIn # '2qivtp«4 1 RCni I^C^niW I 

313*1 43® (>93*1 3531 313 1 W 

O ’5C33 C3t*I (Voice mail) : 35^7C33 313IW ^8 ®*1f5 >*W 3*C3 ’SI 

* (213*1 35313 *rafa35 OC33 CV& (Voice mail) 331 *3 l 4f5 435f5 ^ Pl^ ^ ^~ Wid e Area Network) : ftfS <^1T^ 43133311^ m «5n (R5 g3I3^ 

C3313 WWR C5151C3R 431C5a I ' Jg ‘ . . * ^ WAN ™ 1 ««* 43 435^®^ , 

O f^nrm C3^W (Vasual Basic) : C3f33s R3CBC3 : ^3-43 G3131R3 4%35-R (Wireless 

CSirara (75^5331^ RH?FSf 15 ns 43? 3505 <2315113 $^3R3 ^J3R C^‘ V 01 ^ 01 ) ^SIR 3303 3^3 3I35« 43? 'SPPUf^S 4^)5 t^I3R5 3lf^3 I 4 

I C3f>T35 1R1^^ T5fDn?333 f%^*R5 5fqr^J5UTC?r?I <3033 C^S!31^5 3531 313 I ^503 4TO 333 C3ft 5^?313 43? 

313 1 4515^1 fe^I3F1 C3f5pp fgw? TftfjUS <3033 C^Si ^jJ3R3 ^331 -SRR 3503 1 ^ ;TO?%t qj ^<j?n3 551131033 OTCf 43R1 5®^ 5R013 503 '3!^f3 I 


S\r8 ^ 

O dCtR C*W (Web page) : dGR ®M I 4fi> c5^5 
<)^ | c r ■<3t?ra CTC® >H‘(ra c r® C&^B 4? *imPl d J 5l^«l'5l 

»rct7ra c6f?*i, wf, w ffea, ^jiIh toi i 

O 'SC?ra3t$®ra (Web Browser) : 'SRR^lSwM Spit ^ ‘RFR OSItsjR ^ 
C^ aMCR 4)4 $i<5 33J i HTML fofd^ 'BfW? Cl® 'SFd l$Rs; |%f ^ 

5 J|Rr| 31$®!? 2J%5 SiRf^l ’HOT l nftwhMW) ^MWU 4*t?n?R 3 
wfoCfS?, vf®^, 'GC’RH, tR 5 ! C3H5J ^>)IW ?^1 ■2f#T$ *[fi> <3C3I?3lS®ra 1 

O ^!»Q , ®-v!jQ5-'ftQ$ (www) : '&Ifl3-®(js5-*Q$-'iRI ^Kf d?pi£ ddi$5 

(World Wide Web) 1 I^WW#? ®?f2ra ^iRvi-n^A? W ddl^ d?|?$ 

v5H]^5J | ^ ^$<KTO>3r& fefe? 5 I fofJRSUte fafol | vflRJ 1|f 

d3?r> fefd'p vbfisi^ ftsf? <3 *rm ?rar "^rra i 

O dt?? >3RSpT ( Web Address) : PicSW ^I'oi? 3t tj3<rSf ^F'lSijtra 

S|fef6 <£?? CTC®? '3R s f^ RR& dlMN (5 <pHI «I1W, dC?? 'aCiipt ?®11 3? 1 

O dW3 IfaR (Web Search Engine) : ’Tftf $f?P '3® ‘•^R 1 

ffCKC RCfol ’RR dCd? «tdt? ^51? 3W ?C? ?1W I ^ lf®R? WISIWi 

sj-pflE? dt?3 raH ^ C?? ®?t ?t3 l 4??^® 7 tfsro1^ 7 flllf^3Pff,l^. 
JJStiiPfcSR *3# I 

O dC33 7 Tl^ (Web Site) : WRH <*>1*H3I>I? 

3J#\5 4?!. i||PB(5|ffc*1 «!(,•( ^©OTT dE?R C’f® 7 f“<R?'l ^t? 

<pf*H5uW(.«t* dc?3 ^ll'sl? 3T dd? *t!?P ?£®1 l 
o d?1$ ?TH (Word Wrap) : WTR1 ^-jkX-G ^?Pr?5 $$*1 ^?R ’WI ^R?J 1 
^ C^sTCRt »W ^ ?RT? CTO St ^ * RR ®' " 

K?t ®prra djOwifS d?n^ ^ i 

O dw£ *tRJCT t l (Word Perfect) : ^nf^l d5t^ ’trawD c4P#l ^ 

jjfc ^SRfsRJ dSt^ fiJCTf 7 !^ < U1W® (StSira 1 

O dttt^ sftTPra *mra® (Word Processor Package) : RI«d fcfr v! ‘ 

^t*d? <pi^ ®?(j ^ »rjr? w&<3fgjnpr^ ^ra^5 <nw 1 : 
v i Im» i >i®b d?n^, dtn^ra ^<3511?^ d?n^ ’tnra 5 csra 559 ? ' 

O drara^W) (Worksheet) : «ra?ra ^tR-R^tcra ' 

®’f^t’tc f R ®r d 5tTfet R^racn cstrara 1 












Electrical Technology 


Elec,riai1 Techn °logy : Electrical components, voltage, aHen^hm^T 
Electrical power and energy, Electromagnet and magnetic field, electromagnetic induction 
circuits Breakers, CFO's and Fuses. Power Distribution in a series circuit, voltage sources 
in 9 series, KirchofPs voltage law, voltage division in a series circuit , Interchanging series 
lements, voltage regulation and the internal resistance of voltage sources, parallel resistors, 
pw/W circuits, power distribution in a parallel circuits, Kirchoff's current law, open and 
Generation of AC and DC voltage, , hernial, hydraulic and nude* power 

™ IOrs and ** ^cations. Transformers, AC transmission and 
^^^Beonca! instruments, voltage stabilizers, IPS and UPS. 

I ^ ft©?, ^ ^^5 

^K'1 liFW 


Electrical components, voltage, current. Ohm's Law, 
[ Electrical power and energy. Electromagnet and 
magnetic field, electromagnetic induction, Circuits 
Breakers , GFCI's and Fuses. 

in — - - 


rrent m i. ■ _ . - ■ 


voltage. Ohm's Law, Electrical power and energy 


^ ^ ’Elektron' «t 


^ ' Elek,ron ' ™ ** i Elektron »ITOI 

rr hal CS) (A,nber ) TO *f9 ^st) i ( 3 ^ 6oo aw fc* 

^ ^ ^ ' 5 uraraw GP*fft ^ s T‘ 9 TS ?!3t 3RTC? ^51? -SRifj 

’ ™ 1 ™ 151 <ms tori ^3 

?T (Electricity) i 


8 Mr ftPWR ^TT»mrt R'WH "G *ffe j 

1 — " — “ ' ^Jl 

^t^R, favpe, iRS 2RSR *1% I fiij)\iC4 'SRI *1 |g»CG tiRl 'SRI afaW R'JJC'S J 

ata ^aafagiwa rrjcti aa^t >niM ^at arc \ 

iW: 

as. faa fajl^ (Electrostatic or Statical electricity) G 

H. W fa^K at afo fagra (Electrodynamics or Current electricity ) l 

O sftt-*. fajH s«ta fa? fajw. «w * W «Wta G fa fa? 

i&aa : afaatfta wtwt sHfwwa aai fast afaswotca atfsfa awa sfstca afe cacascs J 
Ottawa ^agifeas wSt ^asfi) faffis law siaifas ^a, ^stw fa^ stats at fa^ra spn^J 
aw i ^pp asvtta a^tt ata, tafias atc^a statcsa ajaw 2«<jjfc><p siaia aw i 
fa^statati stasia iaat : y aa at aw^stata (Direct Current at D-C)^? a. afaJ 
*RK at ta^l *m (Alternating Current at A. C) I 

ta^afaa^it 4a^faw2iaifa® aa ^a’stw 'tw^fa^siataaw i ^tra aft 5 riJ 
afarpi Raa ^ area aaaipit aa ^aa atata*F5tca afaa^caa aaafi> •'tasfi; aim 

wa (sine curve) aaatcaanwafaa^fft^ajata at %l)stata aw i 

O aRt-G. a»t a^f%? wtata g *r^ ajatal^? 

$sa : ^ fascaa a$w aaa afaatw ssia aiat aat aa 'aaa tea law* a? twto 
fa^aaa^wSwa^'Sjaifa'saa i w a’fea^acaaaaia'tffasa at^ai atca 
■»f% 4 ajata aw i wtwt stfaFata afa a^acaa acai fasaraa aro atat ata astsw at ; c ^J 
sjata Raafatf&iw to atw i ataiatas sttaR at $t*i*tt 5 (Ha ®faaafa«l' 2 iata? w'$fte i 
Rifstata : 'ifea sjata ate a^at law snilaG aa at aacaa atca ate Gfite staitaa 1^1 

(Rawtaia^ataa'Wt w^aiaiacasaasmaw I'sl^wtacaw'snaaiaasfa^am 

*t#ja itata : ca 'sfstestata teteg aaa aa aa fa^ afaa^a a*ca state ca 
teas a^atw afaaRfo aa 'stw a^r^aataaw i 

o «tst-8. faa fa'jjwa «ata^ft terft i 

^a : f?a ta^wa G«tta^®wt tecs caat awt : ^ 

as. RastrUa faa te^ i te s a? aawaw faa^te asca ®at fa<#s fa®^ 1 
aa’°aaca s stw^t arot i 

a. a^t at sri csnwt strata aw casM a? Trsrfaas stadia ?wa^ ^ ^ J 

atatatas R'jj'iita'S aw i a^psca, ca a^ Gjia asta wa a^as fajww* ■ 
a. fasa caw las fa^ca 'Ja^f^as aanw snan aatf^s aa t 
a. ^6 fasa caw tes tasa a?w fa^asm to atw a^'’ ' 

5rh fa^caa stewtlt ri aca i 

osW-G.^^ataraasssswtaGftfts? ^ i 

$isa : ata f?f%w wiwt a?w f?a fa^«s Zai)R><P c»ra, f?a fa^^ ^ 
cgt> C5f5 astawa ^fwi Jasat siMa ^ata Rta^i atca >aat ata afi -- 
?a^ f ^ a s casat ■q cetaas wcaa^sa^?t 1 $tw ^aw i 


■gw-n^'R •Rtaracf f ^R « sv>!> 

aatt^a aai law wsf at ta^ statf^® aa at siatfas aw ^ ^ i caacas ?a^ifeas 
^upiaca i ataia fea stasia i aat : 

«if%aT?t (Conductor) : caaa aattefa aai fea arsf at fa^ia sife states aa 
stPtac^ ^aiD aw i arj (caaa— 'jstat, ai*it, wri, wrat ^sate), aiaawa, >3^1®, 
atf 5 , lafa® Ia6te aria. sts ( ^ia sj^%a aai laca fa^ aaw aa#ps aa i 
^®3tt? ist afaaift i sstaatatt afa; asaw •afaa^t ■aattela a^atfasst^aia | 

(Semi-conductor) : caaa ’Rtc^a aaj fea sn<pi<f.«i c <j ar^ at 1 a^ 

’ 5*aaa Giw acas sta-'-tfaatff aw i caaa— mtffHaia, terfStasa, a t i Pta i a 
«npfait5 twfa i twa^teas aa^ttfe Maa aawt sta-afaatfl *tatc<^a aiaata 
?#rs i watan ^ a?aw sra-<#at^ *iaitela fa^is, ■afaatfast a^oa ^fa; ata i 

« Artfilaiff at ss^aas (Non-conductor or insulator) : caaa aatcsfo aat faca t>«i!t>«i 

at , ®twaw sjortaarft at srstw aw i asT5, caaa, asta, ^caRi^B, sh, caic^H, 
csia, aaia 5 , GasR^iifiisfeaaaifacafa^a^w wtw^caat i >aatsHaaif) i 

0 fiS-*. Cata (Resistance) f%? catwa ’T^OWt fa? 

?»u ; *tftatfa ca asf vita aai ftta a*ttaw atat fiRR <pw astw cata aw i ^aw 
*73 r at r atat swta ^pat aa i 
'S^caa aw v it$, 

r.^- v p 3 y 

i i 

'5 atsaa caw catcaa i wa'8 ®af^ a^ast caat caw atca— *(aa 'staatana wtw ®asf^ afaaiDa 
isiwfasa apfai ®at <aaaaifaca •states la^R ■aaiaarata sqatsw ^ aftepfla cata aw i 
:«tw 4aif5 afaartia cata fa#tfas ^n^swta 'saa fa»a asca : 

* aftatfla ^ : c^n?a teRI sf?ct^ <3 ssmrata caawt afaatla cata ®a ?atetet 
la^a asca 1 2a<i afai caw cata ^fa; *tta 1 

'• : faffil ^ g S5t<msua castwt afirarDa cata «na st^wwa Gaa 

^ ^ 1 •sr^wi caw catajtm *tra ^aj^mjpt ww cata afa m 1 
^ ’ rf *ai%t’ > fRR : ^ c#3sra^f^ w^a catafaf^^a 1 

: afaatlla cata «ta '©tavrata «^a te*a asca 1 a>mian ^ caw atataw 
V* OTi) aft ara ®a« N ^taarat jta caw afaarfta cata jia ata 1 ate o*c ^taatata 
Jflp *ifan% catctR tjm d t o C ^vpnaiR 45 (^55 tjr o ot \sca snaat ait. 

5yw*«) to 

■••iTOJfaa 1 catcaa staarai caw at 3 taw (Temperature coefficient of resistance) aw 1 

'•0t=: ^ k -. 

K^ xt ••-• (“) 

1 , *tetiw** ^ ^ wat ara 1 sstaatan afa caw ®a catajsra ara 1 

: a?a catcaa «aa sttwtcaa «f®ta site? 1 cateteata ®aa , a>ia«ii'»ta 
^ ' 5frWRs anwa cataj^a ata 1 a$a 4 aacas aacst atfaca 

P^f^tetafaw afaass asat ata 1 




8<»o Sicawa**! faf^MPT WTamt feMM « ^Fjffe 

5. paC®? 2 f 5 W : *lfaai?la Cdltaa ' 8 *la paCS^a Sf 5 W ?W I Cblw t^UKi . 

C*fC*l WPWW aT$a caW * 1 RH 

5 tc*ta *t®w : *rfaaiffa caicaa 'o*ia 5 ic*ta *f®w 'site? i *titoia wwjcai c^ ( , 
a#i '©5T? ' 3 *ta 51*1 wt 4? cat*<^gpT *na 1 ar£i w?ia 4 ac<a wtatcai 
llftWMWH a 3 faffi® ^tac* 1 ••' ■ \' *,' r m 

a. *rfaaft|a faws®i : *tfaatf)a < 3 tt*? fasarsia < 3 *ta 1 a 6 a aca 1 aawtr waa arj? 

®tcaa §*fwii 7 ia caw wm c#t ®p$wfasai *ifaai§)a < 3 T*i aw 1 
carrot : carcaa # ^ arcs 1 'flwm sc®!! : 

a*. frnWia ^aj (Law of length) : ^®T*TsnaiT, sfgcwn -flat §*fww f?a aiaca easier 

*ifiWl 5 )a caw ®ia fric^ia *taiyiiPoa 1 
aim : aw ala l Mifaftfc catcat afaaftfa caw r i 
.•. R 0= L 

w$w >saft $*tww <3 £fw*Pia *rai ®icaa caw caf*t ^aa? c^ft ®icaa caw aw 

a. sf^CWTOt C^aWWa ^ai (Law of area of cross-section) : ®t*WISI. <^vjj ^ 

S*fWH f|a aiaca caicat >flafil afaatfla caia ®ia srywrot cwra areR*nf®«| 
aim : afa a «f^waiaWt c^n?n ‘flafil afaaiffa caia r 

.-.Roe ± 

w?fw tciaft $*iwr ' 3 ?ac^a 5 rf ®tcaa caw caf*t <3 catSi ®tcaa caia aw 1 

o sra-*t. wtc*tfaa caw fe? caw « wtcafea cairot *tr«$ai caan 1 
®^a : >aaa Mr >aa?. ‘flaws £f?cwa wiiwifaffiB calcar >flafi> afaatfl ®ia i^caSl 
'aif®*iT»ic^ fajw sates ca slaaH atai saw asca, ®tca ®ia wieafea caia wc=a 
caia 'Q wiesfea caicaa seal sp^ai tawsa : I 


caia 


i. sfasifl ca aetfa aa?t ®ia sai fsca 

fajw saisaies sw-csf*t aiaia aca 

®ica ‘tia caia aca 1 PfPTB ®t*wi3ns 
itiaa aiufft fa^i*. saTcaa war easiest 
afaaftta <3 srtC3 ca fa®a *n«fcaia 
srearwa call ft ssiawnaia ^ 

aftaftla caicaa afaaia laca*! ♦ca 1 


carcaa iflaw < 3 ?a Q 


vs. c'Picii aftaiDa carcaa aw Pf^a ♦ca 

♦t*twrai, Mr, si^cm, *ifaarfta 
®*iww^ 5 jitaa 'G*ta 1 


8. caia aa ca»ic*ii *(faaftta 


ancafiRPcaia ___ 

i. cancai ♦wraiuua ‘flasa 5 

casicai >flas^ aaas anffea ai ^ 

<3 <fl^as si^wafaf 5 ^ iflasfS 
fa*ifts® ♦c’ta aaia^ff caw 
♦la aM ia ^5 *rfaaifla ® 
wR*if^as caia ac®i 1 


*. aticaf^as carcaa awas 
o. caacai *rfaarfla wic*ff^ *' 4 


♦ca >fla to ■a ^*(Wicaa • 1 


8. wrc^ifaws caia aa *i^ar^5 - 


'^j(.<f“ j i<i'w RPnijw wtawra fa«4H 'q 8c»i 



q sfH-'o' caicaa waaw at a<cai«M f%? <fla 3jaaac®a ♦♦ ajaia « fa f%? 

53a : calcar caacai aaa caia ♦arcat ai ais^icwa ssrj ai sjawaian ai fa»a *fWasj 
awia fiicaisca asssacat caia ^faaN^M asca aiaata aar aa 1 ^ caicaa aaaia 
-4C»i 1 ’i^ caia«cai ‘flaca vflasf^ caicaa acast feat aca 1 caicaa catcat aaaicaa afaac^ 
aia ca caia aia^ia aaiw a^ta ^jawaian « fa»a *rr#j wa^afe® 5^ \5n35 $ 
^saicaa ^ai caw (Equivalent resistance) aca i caicaa aaaia 4WH® gsjaaa; aai : 

(i) c 3 ^ ’wara (Series combination) ‘fla? (ii)R 51 T 5 aH ^waia (Parallel combination) I 
i c # a?aw : afa ac«afH caiaia iiJcwiw ^®aiaa ca^wa caicaa c*ta sues? area fa% caicaa 
jfta * 113 . caiwa cia inesa aica sssfla caicaa 5113 ftvojifw aa aa a^aia«ica aica 
Silesia caica >tiaft faf^aiafe aa ssca caicaa •$ atcai^ft e# aaaia 1 
,j. spiwawi waaia : af^ acaafcl caicaa sicarcaa oqa stra casicai itia f ay® <a?» 
ajrarapi! ssHi ‘fla fay® ‘tmsica w area ca, ■flaft fa®a <n^aj caraccsna sic®jcaa 
5 sues feat aca ®ca caicaa ^ waaiaca Rafsai i. * * * 5 * * 8 ! waaia ac^i 1 
049 -!». 'sspaa^pife? 

53a : ^Picw *ifaai^l<i g fillip ^aif^*fr#iaiasc 5 r®iawfe®f^«, 5 (aW 5 i?t 1 4 
aaicaa v ifaai c t fa»a aca *(§aitla ^ snesa fe»a *n 4 asi, *ifaaiDa wiff® « f5*fWR itiat 
•#aiHa ai*wraia < 3 *ia 1 ‘wfU P 1 RS *ifaai%i ®i*wi 3 ti f^a at^c^i ®ia ^taj fea ca 5iaw 
sea®! 35 >fla gsnesa fa«a *n«^aja 'S’ta aca 1 *a ^pac^ssf^ wft^R ®^si (i««r®- 
iv<?8) jjaf^^swaaacaa,ai' 33 |caa^^*ifaf 5 ® 1 
^ : ®t*wi 3 it f^a aiac«i caacai *rfaaitta ^tai Pfea ca ®f^«, siaw ®r *riaaitla g 
anga fa®a *tWcara wsnynfea ^ caicaa aim^p i fca 1 

0 'sacaa jjalDa *trf*tfea sjama aim aa*a 1 

: ®i*wian f^a aiac<n caicni f^RI ■afaawcaw aai fea ca ®fe«, siaw 513 ®i 
J -wiacaw 5«ncsa ^a i 'acaa w my ii foa 1 


A 


->/ 


AMA/VWV 


v* 


^^•^aiaia, ab ‘flaf^ *ifaaR<t>, <iia 5 sni^a fa®a aara^u v A ^ v„ 
v = * ‘ v b^i,^WC 5 | *ifaawcaagfincsafa®araa^ca, 

^Pj«^ v h ^ A caca b fap fea ®fe;.siaw Rica 1 

' , (fa<iiRc«T>a c®®a ftca swift® ®%3aw i 


fGV 


a, IoeV 


^ H a 1 5 wi?*nf®a ifaa, ^aca *iWawcaw ®fes, *#aift®i ac®i 1 G->fla fa<#® 
| c l *’ 1 '^w%^ac e ta^®iRai*(ft, 1= i.v (i) 


41(.<p->i'g*R 'Q 8^0 


85*^ 2ic5*4<5*r fafa^pi ^n*fTfl*t R^h q 4i*tf& 




4m* r 435 #^ 3 *r*ji i 453 < *# 3 iTO 3 caw to i cto ^spra ^ 

# 53 1 8 = 8 155 <?rat 313 i 8 i*i 3 ian faa «nro c^?n *#3135553 331 #ca ca 8 (^ 2151 ? 5 ^ 

X5| & *#3E>5a53 ^2(1055 #8ai'3C33 ’fflyflfe 5 * 45? C31533 axslyllfa* i 
O fc^jfaa 5 ■*381 fa? Ja^lfa 5 * ■* J )8I5 ’flRfa^ SPR”! ajMJl <p<s " 1 i 
^55 ; •■^rst : ^psj 8315 ^ <3<iw 438 rto f 5 to i <anp) 

ai 8^ acaa aaj feu 43> 5 TO 8 aca 8fa«, 213155 a to ca to 5 P H i:) B ?i $ 
*ifasn*i 8fas?*ifa <shj *ifa 58 («iiwi, 8i*t, «ji(a < p‘it^ > $8J1#) ^a, 8it* 81 ^ 

TPI81 51 ■^>)'®l *10*1 I 

»tlf«tfa 5 R Sfat"f : <511431 <511#, 8fg3, 41315, 35*. 3H31C33 2J3R l 331 518, AB *#31558 

mo #ca t spiai Q *# 5 t*t < 5 naR 5 W #8 wia « BfagTO 3 fasaisa v a - v b = y 

45 <5JWR IfWMiCaa SRI ^5 TO W 55? I 
.*. W = VQ ^°v w^l, 


P=T 


51, p= ^ 

^p = vjt [ v T5j^aRR, 1= ^] 

51, P = V I (i) 

*#51*53*3 C313 R TO, '35555 ^5 5453= ’Jit, V = IR. 

3£53t? (i) 4?-4 V-43 4R 3#55 *#, P = I 2 R (ii) 

<41313, V = IRTO, 1 = j 

<J831? (ii) *1? ' 3 T§fa55*t 1-43 4R 3#5a *#, P= (iii) 

'3'WFJ, (i), (ii) 43? (iii)5? ataRH '3'Plft, 8lfc<5 85813 ’ll##* Wl TO, P = VI = I 2 R = 

O 2ftJ-i*. ftijlfa* ’ifa fa? >55 *tlf*tfa9 2|TOt 5IT5JT I 

$<55 ; 5*151 5*515 4WV&55* *lfa 55*1 I 555551 ’#51555 51 8#«ia533 551 #55 & 

W1 ’#51555 51 55^5, 53# 5*1® 55515 55 <3W& *115 5555 815* vsfavlfe 55 s ! I 
»t#fa55 aPFM : V fa55T85 ##$ AB ’#5155555 08555 #55 t *1555 Q *# sn ^ 
*(f551#8 ^5 551® 51 3#8 *lfa 51 <3RI *lfaC8 (TOU?*, W, 3#**# 1 

5\*1M(f38 #3=5 *#at*t, 

W -VQ 

31, W=V.It (i)K -^31515, 1= Q] 

’#5R55 S 5 GH5 R '5P1, "8^555 ^5 C55^ ”#, V =IR 
^®5R (i) 5 !?.-^ V->55 'SIR 5#55 ”#, W = IRlt 
51, W = I 2 R t (ii) 

V = IR ^551,1= 1. 


,-35R (i)^’^W 1-^ 5R 5#55 W = V. jf. .t 

-*» to \/Jt ..... 


51, W= V£i 


(iii) 



4045, (l), (u) (i“) ^ 5^5555 5ipf '5#«?lfa5 #t#55 SRSH 5551, W = V 1 1 = I 2 Rt = 

^ ^ R * 

0 55f^^ *#51^0^5 <m 55R*I5 2p515 fa? 

ygj ; *#51^, ^I^#?!^ <3 '3355555 ’#51?[$5'35 <J<15 '5f5’15 4J515 #35;o( ; 

■ f *#51^ *l#5K < 5‘t'5’i 55TM5 «TB15 : ^515’! 55T*rsnaH5 2115 55 51^5^ 

*#5R5^ '=>l'»)'3 55#f I 4555555 ’#5t4,4> 5CT I 'Sl’TSTiail 5 | vb l 5M ^551 ^f*l #W 
♦#51^5^5 ’#5R5 S ^5P1 ’ll? C515 ’(Bt | 

.. «##5#3 *lfi5IW'9« '8*15 5515*15 2P5T5 : JR«fI5 e ( ^1*13015 fa| fa|5m *R10# 
*§5155^ «(5? 515RJ I 455553 W*#5lf 555 I 5555- ##<W, MJfisW ^5J1# i '51*1301 
51^155 ^11 ^1*1 #W 5f5*#5I^ 51^5 *ll5<J|^<P\j S5g5C5T5J ^155 *115 3«fc C515 5503 515 | 

30fSR#^*lf55 1^51 5^351 55^8 ^STO®] ^55 5155 45 *#5155^^51 *(15 | 

■> 3T350^5 *f#5T5^5^5 <3*15 5515*15 2f515 : ^33555 ^5®H CR>f< ofcfj^ 51 35515*1 
51*15113115 *#555 ^55 31 1 fag <33535 *R1t^ <3fa <$1*1 «|05M 355W <fj«ji 

■Nffrntfr RWI ^JH5^^<®l’WIJH^5>l1«5ra55555’#5R5^<|f5;*115i 

0 43 S8 . 2T5IW3 '31^5 #F515 fa| 5RJ5 5T55I5 #T*p i 

355 1 *#5#3 08555 #55 ^5fa^ 2151555 TO 55 '51*1 $«*13 315, <81 <*R#R <35555 551051 
^ 5551 55 I 5535 — #gjfa5s 519 (Electric bulb): (Electric iron); 

3i #3> (Electric heater); C3^)fa3» fa$s? (Electric fuse) t'SJl# <3555* fa|C8 | 
OTJlfa^ 5 p| (Electric bulb) : <31351 5P1J5lfa58 C5 ?3'3lfa3> 5t9 5J5^I5 5# C35105 
4(5l5st5 351^)5 #F515 5I53R5 #35(5*1 ^5 : 

^ ,iR! # 5 f5 s 5T83 815 TO I 4 815 #tl%5 51535 435 £p5R 3J^ ^ ^ 

W ^1555 3R 51 *11055 3531 #5 3551 <TO i 3S1055 3H35 0585^1 3Bppj <3331 #fa5 ttTPT 
* ^3R1I TO 1 805 <315135151 c#Rj <5W 5W #&5 TOff TO I §15^3 81558 #8153^ 

I 4 fa*115353>3 0585 #55 8#^ 2)51^ OTO 81# 55 43t <315*11 ##5*1 3<53 1 

, ^2(51555 81^)5 #RI1535 <3I5515S?3 #5353 5I51R5 3# 1 

(Electric iron) : ^%5 #555 <5lfl 3185 <3^5*15 $*#813 

1 4 ^5315 353J 81555 51535 1 81555 f <S^t 5158 3185 8R5*|5 

35 ! Lj" ^ 43?. 3185 <3?5*I5 3I31TO <38 (mica) 5151 <3^f8 3531 

^j| ^ ' 51<1 T#5ltl; fag #5I«. f *#5lft l <JQ%1 0585 #55 8%? 2T3T3, OTO 
<** ^ ’ 5rra ^ #w 4f 814 3185 <3?5 Jt f *#5#8 ^5 1 TO 

" ^ 1 48155 8fa«, 2151555 81%#^ ^5^f855tf305 5J5?8 45 I 

-113^, (Electric heater) : ?5^(jf835 5% 51 #155 435 35533 81555 fQ# 
WD^j^ 1 ^^J ,Ttfrae,,s (nichrome) 5t 4 8ftfl5 C3T535 815 #55 

!| '\jr m<1i ^ 1 4 81555 <%3r3>f# #3131# 51 <35J 35535 #5lf335 8(^1531 

^ fe&l ;:'! *1^8155 #351551 51535 I <f<3% 5885 #55 8^32151555 TO 815 

I* ®n«TO 5? 315*1 3155 I g0%3 5513 58 55#t ^5 ®<?*g 81*1 88 55# I 


8*8 TOF’RT’ 5 ! f3#T4*T ’IWRI't 


T 


*tfff 


0 



3 . fogifo® f®$s? (Electric fuse) : '313TC33 3WMlf® 31 l3l®3 3S*tlf®C® 

^3313 ®31 35 l 31313#, ?3gi1®® 33 31 01 C®1C31 ®#* 3 % 3 ll® 5% C®R7H ®RIC ‘1 ®f^ 
fiHR c3f*t 5 c*i ^ja^nfe 38 ?p® *tic?i 3t 'Sif^ro *i5c® *nc3 1 3%*Hc® 5% «wi^*iwi ^ 
3HI®3 333*1 £<igif®® *1I$W3 g31® 3TfTOf 4C3 "flJ'ilflfc *$3 ®C3 1 4 ^PHl® 

3>®13 ^3J 3%^lC® C3^t 3331C3 3*3 3*WI«3 *#31% ®T3 g ® 5 ®3l 53 I 4 ®lsc* 43 ft 
1tH 1 3 |fl> 31 133#C® 3 31 3RTJ C®1C31 '33TO3 4®fi> ^lilwW gSKCS ? 5R.1 31331 C3 [$tj , 
(solder) TO '*HU®IC31 «11C® 1 3%%® ®f®3213T5 C®1C31 ®RTC*t RK 8 31413 C3l"t 5C3 ® 3 fo j 
tm 5C3 TOI 313 43° v 3^1 3tC3M TO; TO 33311% 33=1 313 I ’J$3tt GWt 31^ 
C 3 , ? 3 gj 1 ®® f^S %H®R( 3 HJ 3J35® 4 ®fi> §* 1 ® 3*1 I Pmsra ®RI TOT 31 gcg 
o# 3 I% \5tiri^ *#3%H TO g33T3 3%% 3TO ®31 53 I 3513 ®1 <t> 3I3 3I1C3 f&Ss I 

31'S3Rt, '3 5 ^ '3®#® 213^333*1 ##3‘C3®RI 2lf®®13 TOC® 5C3 | 

O 2ft- htf. #®3 « #®3 3t^FT #? 

?^3 : ft®3 : '5#S| Jj3 CTO l <F$ft> 4TO 33 51^® fag#® CTO3 C31C31 {®*jC® «lhl« C3 *lf®TH 
3lf%553'TO%^ CTO3 3?R'&f3 ! 5?ll < i | j)l%3>l353TO I 4C® 313RM® V 3131 3513 531 53 M 
f ^53 *tl# 5 T : fagtfe® CTO53 4® #=5 CTO 5 3(33 f®5C® 4®fi> 4®® 33 51®rC® 

3RIC® C3 *#3H TOi ^1#® 53 ®1C® ^ gfi> #53 33J333 Ro3 *11#J TOT I 
!<]3sf5 f®5 CTO 3133 4®fi> ft 5 ?® 4®® *w 5T&5 31HC® C3 *#31*t ®1® ®3t 55 ®$ <& g fop f 
<tfsfc®R! *# 3 t *1 1 ®IC5tgfi>f®53 f#333iaR3 V, 43t V 2 T0 1%53 *#R, V =V|-V 2 i 
5 |<$f * 3 ® 3$ CTO 5 ^33 3 ?C$ 213#® TOT g®C® 5 C 3 C 3 , 3? gfifa #53 3133 f ®53 43*3 
5C3 3? Tjf53 f%a3 33-1%53 I 

O 33-i<>. fm9 3I35lft5 45^TORt 3t®T « ^K,34 PrfT <33V«(Uh) iHTO3 TO 3*33 

‘*011*3313, ^33, 0513>, 'S53 I 

i. gQlHro : 3Q1P3313 TO11 ; 5^TO1C53 ‘JTO I 'tRgft'felW TO* C3ll33^ >a^ felTO 
3 "®T : l cm *rtf 3&31^ tsric^ l C m 33313^1*18 ^53 W1C3 3llTO «lt« ^ 
^521315 51331 3RI1 513 ^33 C5C5 0.1 TO3l^T5 CBlW 31331 ^18 53 ^lC^s ^ 
(amp) TOT 1 3%TO '501H31CRI 3?5§1 4«1C3 C331 53 W 1 ^ 

^3 ^ ®TO% gpW # 33T33H 333 *#31% TORsfe C3 *#313 
53C3*RTTO3 3C31Sll%l3t>13? l #2xl0- 7 ^®& ; T33^ ,1, g53^IW l'5JlH313 •■ •- 1 
'5K*rf : 5 amp 2R15 33C® C3T3tTO 1 cm % *#3lft TStTO 1 cm 3331^f*l8 ^ 

T51C® >£l *#313 21315 51331 3RTI 5C3 ^ ^CB3 l?R33 5 X 0.1 = 05 oersted C5t35 2113C3T3 Jr ^ 
'SHJHI >il3 5 C33 '31W TOf# : 1 amp = 10 -1 e.m.u. 2RT5 = 3 X 10 9 eAU 

ii. ^33 : f33 5f3t '5l^e.'5lT3IC33 I '*DlI*H<ll(.33 3T5TC3J 43 3?3al ^ 

Tf^Et : C3TO1 *#31% 33J #C3 435 aUlHllW 2J3T5 43S C3C3 5 ® 5^1 ^ 

2 T 5 CS 53 13C3 C3 *#313 '31313 fiRlfTO 53 'TO 5 43s (Coul) TOT 1 

.'. 1 Coul - 1 amp x 1 sec ^ 

TO*rif : 10 Coul '31313 33C'$ C31TO C3TOt *#3T% 331 RW 1 
CTO 5 ® 53C3 43 C3 C3TO1 2f?CRPl Ito $ *#313 '31313 2(311% 53 ' <a ^p( i 

'33T13T ^ilC^ 1 1 Coul = 10“* e.rrtu — 3 x 1 


o &pgtjfe s *>(t 



■stfjSft • ^ ^5 ^Ijcvs ^ ^R|^? ^U5 Tjf^ 

j&W ^ <&fr> (Volt) ^ i 

„ ,. 1 Joule 

•.lVolt= TC55T- 

«l«rrf : *1^31% ? R®3 ’ll# 5 ! 5 Volt TOC® C3T3TRI ^ *# 31 % 4* 

Sf^CW^^*!?#^® 1 Coul '313T3 ^Wl'33 ®3C® 5 Joule TO? TO(g 53 | . 

«3J131 4 TORT 3TW 3**t¥ : 1 Volt = 10 s e.m.u fi®3 *fP#3 = ^L- e . s .u ft®3 *d#sj 1 
.353 : TS53 5C31 C3TC33 4®® I 'SIJlHlIRl >3 C®IC^3 TOC3I 43 ^T^ C331 53 1 
J«B1 : C3 *#31% g 2HC33 f®53 *fl#sj ^ 5C3 ®T3 33J 13C3 4® '3#*RI13 

®1^S(3T5TOI C3? *#31% C3T3C® 4® <353 (Q) 3C3 I 
lQ .lVoU 
• 1 u * I amp 

: C®1C31 *#31% C313 20 Q 33C ® C313U3 43 g 2J1U33 f®53 *11^1 20 Volt 
f?( 43 331 lHC3 1 amp ®f^SI315TOC3 l 

«J!31 4®C®3 TOt¥ : 1 ohm = 10 9 e.m.u C3I3 = - 9x l |QII e .s.u C313 1 

0 l3gjl%® 3TOT31 #? ?3gi1%® 3TOT313 »rf 3 , #l®?F 3 | 

fagife® blceR 5R#C® C3 ^3 ^C® c<gjf%® 51C% fifSRT *#»#F® 3TJ, ®lc® 
?j#® CTRJ ^ I <^5 (75R3C® CT33 ®®5C?ll C331 3131 31^ ®31 53, C®3# #g#® 
^3C®q ^®®TO Tl C331 3131 3T® 5 3531 53 I 4C33C® #gif®® 3TO^T 313 1 #gj1®® 
^T®*W%PtP|® C3 C®H»0 4®(D ^1?®1 C331 C3C® *(1C3 I 

j J"» 3TO31 ?3gi1®® cwum 3C3I 'S#® C3M1 337331, 313 C®3?3 f^JC® 

^"•P#^#y® 5#31?T3l3®^»i3s^ I 

^ a *"* ^ ^ ^ ^ ^ ^ ^ ^3^ TO! I 

I TOCT313 3lf : c3gjt%® 3TO313 RsPlR® 3^ 3C3C5 I 
^ ^?1%® 3®TCM C3M1 33FC33I I 

1 ^- W3MC3I 33 51^ CTO 5 %*0 5C3 31*1 5IC^ C*I3 53 1 

w 51^13 *#31% 53 ow ollwwlM C33 53 43 ; C®1C3T ®1?T ® ®*T 5J^S ^ 3fefW5H3 C*I3 53 1 
• 9® TOC33I *13**(3C® C53 TO 31 1 



5 ~rr» < ^ — i.-w , ( ^.1 ^ i»i-i 1 

5 ’ r FTO3 %*13 *1P9 51*1 2JC313 ®C3 ! 

’TIC# PtC® t3®3 e t ®C3 l 

0 ^ ^ 3T®m3 3TO313 C33C31 C3? | 

iSEKr"« 

^ 3H- ..r' 1)fr TOT 3I33C3C53 C31C33 *#313 2113 50,000 «53 53 I f®^ 

S 3 -l ^®>3 ^ ^ XSf ^ ^ TOI; 2H3 10,000 <353 53 I g®31^ C®Bft TO^RI 

^?™^^f3C3 C3f*t 2(315 TOC® *11C3 I C®1C3T a^^^gjl®® ^5, 
f ” WP#*13 2 )®f® CTO 5 C3C53 331 f3C3 ®%*1315 3lfBc® 5C5T 313 I 


I 


8>&vb 1$f%iPi o 3«ir»' 


r 


’if? 


* 


$1351 £41511®$ *1$ (Shock) 4l*l i 5fti ®1'$ ,! 34I3 ^7?T *5 ® ; 

53 $3*513 5i i ?f$5R o®^i $$313 t$ 1751 £4^1'®**“ ’rasira ^ ^*1®^ <jJ 

51513*1*$ $|'7$S3 §33 Wll^CU fonjR>4 «il5H $l®» 5*31 33 l $lfc C'ssrl 37*1 ®1V*4lIVi ? ^j 
na i ^ i «ht$ wbi $ 17^3 *§*i3 vtif^ui 3ft *$1^331733 ^fi> vsiw< 3fs "M $<n ^ | 
sspgpi *1$ smt73 I 3®5J 317*$ 331733 53151 331 §ft*$ I 

o 33->S». ®1^ 31 $13t753 ft*$T$1 (Jiyvl^ri*®!) 3$7*5 ■#) 7313113? 

$ 33 : CT&$ 33 H $ $31 313 31 1 4 33lf37 1 l|3 on? 517^3 (53t3I$ 31 $ c 11*5I<i- i 

jftjfl 3313 317$ I $1*3? >4$ 3? 3?$ *331 3^7® 333lf®l*5 57® *1173 *$73 , C3fi> $1^ 3^51 

gfi» 333 37*0 fifiwn w 4$ft 3$ a *ifaw trf *jmi $3j qfi fa* 73 *,„_ 

Vtrf $75 i $$ ftijl7*$3 ftf*51$$ 3733 $«C33 4* *W 37® $3J "HOI *1*£ ^ 

«<R^i£CTCai *3$ <> ti31 73 *lf331*t $1^31313 *3*13 *naifa 73 *lfiWI 4 1 ^l' 3 3^4 5ftR lily | 

mm $*t ®rs?*3*t3 *ncw w^ft m* \ *3i33£*$ft3 c$tsso 33 
C3fi» $*1 blc^ft *1315 I 

O «W-5.o. *3131733 (®17#3) C$lfll$t33 $17$ 5OT? 

^55 : $T51C33 (blC^I) c^l«l'5l<H : 'fl$fi> $t«i4iiH 51 G2flT>7335lJ 5PH «l^® f -® f^J 
^H7R? $1^ I >il$ft $7*1 $$ 755 ®T&$ (- e) 45*. >*13*fi> 72|fo33 M &$ (+ e)5131 
55 l JRI 5H e = 1.60218 x lCH 9 C l ®I3J 3$*1 ®1^$ 4 W53 
•snaj; * 5 P$R 51^5 «f^ 5J5, 475 517^1 0^151^155 5OT I fcnkiHW, 1™ 

®K^ 6.24 x 1CT 19 5^515 tT^STRI ®TC^5 55H 5CTTC5 l SfJ<%75 15e, - 3.7e 
c^sjcti 517^5 'srf&S 7^ I (7PR, 2.5e ( - 3.7e ^®Tlf5 *lHwi*t 51051 59-1 *51 

OfiW-^.^(51lW^? I 

51 ’31151715 >iI5S5S f55 I C$1711 5f55!57$5 55J f5C5 551H515 O^i 
2J5I5 tfRS C5C$® (Is) ®*H?1 ^ C5 C$175 33755 f5C5 C5 <#515 5I15H 35lfcs 55 $■ 
^$f^(lC)513$$®1^57ll51^1C = lAxls. ^ 

5R55TC5 5511 515, 555^f mi 55515515 Rtpl^ 515175 51 51^7® 1m 

mrm 055 9 x iw 55 s um $5W ^ip g 37 ®i$lk$ 1 yw 5t 5^$7i 
o 33-^. < 15I?4'1)1®$ ^5$ (Dielectric Constant) 5*17® 1% ^$15 ? ^J 

^35 : ^51141111^$ ^5$ : C5 C5575 ^15 f5^[ EUgfe 5 751 1^^ ' : ‘ ' 

^=. „ > e* rxnia m i ,<raf? wrra ^5RI C$175 515175 Qwit%l 5755 ’53*5® 




3C5*^<i‘’T RPiiiPr 711*853 <3 35f%r 8f»*l 



l eijs 'l\.'<)ii.'<* - w - • •• --t 

5151755 7555 C513T51 « *]5i3IW5 7555 C5WT®15 3yiT®C$ 5l51'i« " 
^5$ 575 i 4 $133r$7$ 515J51S5 557*11%$ 7555 75155510 551 35 I 
^IT5H : 5S55135175, C$1751 5151755 35T^fe$^5$ K375, 

515T755 7555 C515T$1 


'•‘> <=a 

■"**? 




j? ^^5$ # 7555 C5W515 5^ 575 ^ ^$(5 JfitfU 5W \ ^15 C$1751 >£I$$(?lt oQ5t 
^ICSl *1^^^ 55i1®5 C$75 >55 515 4$$ 517$ \ 1 |fll 515J755 C$53 K =1; 5fsjf< 6 =Ke n l 

^75$5T55 ^51^5 C55 5*17$ 57*1? 

. tS j ; $TP ^ '■ c<p|c ' (| 5l551^7$5 575J ^ ?7l«tyj»f07 5 ll C5 5® C575 351<515 ^CU 

' ,e 2|5I3 ^ 5*75 *517$ $755^755 *51*?5 C53 575 I *=Ry ^r (> 

p ,^jH C5 C57*l 575 $ 5lf$® 35 *$17$ *®r?5 C55 5T?ll ^ 55555 755 51750 *(f5f^ | 

--$ v 5151 3$1*1 ^51 35 l 

rtf : *5l®5 75755 45*$ ms-i I 

OifS-38- 3513 55*} $17$ 575? 

^ : 3513 55*} : <3TC51 *tf55137$5 3fe 3$$ 3^7^755 C$3 1$755 55J 1575 35lf3$ 

/^5pr^ ^5 i 


!5} f l = nAve 
. nAve 

;'■— 

!=nve 

0 13-33. 3$R» 555 5*^7$ o’CJI5 ^3 37515 $75 351735 $ 51 3lf 5 l51»lt f %(5 $ 5*5 I 

*3* : 555 ff 4'i^C'S 0’755 ^755 375T5 : 75 3*^t7*5 5^3 3513 575 *517$ 555 5*^1 

W ’ E « r ’SFSreft'l 751755 3$15 C$1755 5175 R 751755 7515$ Sift k-35 

5*^1 *Jjf $51 3i3l | sift 5*575 3513 375 I 5ft, 4 351735 315 1 1 75*1755 
E 7®I7^5 3175 1 C *315157$ A ft=5 757$ 7515$ R-35 351 f*i75 31551 

i ni|| ^ 75*13 E sp *•# 555513 $75 I 3 E *lf%3 3$ 5Jt*t V 515 39 1 f53 

A ft=5 757$ B f$57® 31551 $57® 35t 5lft* $(*1 V' 5jft*5 35 ! SF5F3fl5 
8 A-C® $1515 51551 5*57® I *(®5!? *l1%5 ft®T®1 53)1^3174 E = V + V’ 
~ IR <35^ V’ = Ir 

5i , iIR +Ir 
1(R + r) = E 
U^E 

5+7 


K ^51 31753 C»55 C313T*$1 
$1, e = Ke o 


_j. .fa 
e n F 




J Mfl 

’ N ftl^ 0 ^1 ^ S| ' ^ ' C5R, ^ ' SK?IM ^ * 5 ^ 351735 5lftf3WI 51 *$1^«6W$ *(1% O 


■£fC*J S7 T5J*' F T Jn«im 'Q 8cfcc& 



8^>v J 

$5* : ^T’mrat gg?W C5twi CT*i*t ^t5 gi? gittH : 'if, 

c^tp^s g^wt srtfl g^wg® ' 5 w?ra «nw ' *i**^ ^ cw a*r 

mom gwwg f^sra «05 gt^gw gqewra *ra-ifc* ^ to to 1 wi«f 
^ yf *nw ^ws *«a 

^ m I eg $J|*51 ^ ’nw ^ ^ «W ^ m 1 ^ *-- 
15#m tssfa cro 4 P™ gfesg <jw! to w«s •*« ^ r™ aw^*t 
^w^a $*gt *w«ifi g« 

o egrtgg ^ 3 '®! «*w *pieg gw? 

^ . (^jri $gagt ««n* : o°c gw* ^ cgtwg cgn?n *ifai«t<.*w ^t^wrat gfe 
^rcs' m enw? eg ^ 38 iw i *ftawro< S toics eaiwa^^^wwg 
im\ : o°c gigrarara c^n?n *<m&m car** Ro «*ne«H 4 M caw ^ 5 ^ e 

^3^t ^t, 

a, **- *?. 

R 0 e 

WT, Re = Ro(l + ae) 

ftfeg ggi?fo (mw Wi ^ i 
<s^f : GJrc*W W sjfe C^t^H (K- 1 ) I 

o 2fi}-*V. 'S!TE*lftW s catW! ’WStt^l I 

$** : cvKRt f^^’rwi 'Sggfrcfa « ^ggsrsewegg crowra cgic** 
cawc^s gi jjgg gisfgPrs cwi awe* <?$ wrarara c*ft ^ :1 ' 
cgw gw i ^K PiPfe grwiang *** M « oro " 

CSPTCRT cm«^ ^n c^n** wt c?n«=m5 1 p ^r?n si^t-i ; 

O 2Uf-$J». g*T gt *ll^ < i*u.'4 cgW?!? ^ 

gs^j \ 5 Teg > 2 } egitgg 'sI^'ofi^ g®t gt ^ 1 ' aw, ' tt ' M » 0,05,1 ' ' , , 

fr»g ^t^j 7 ^s egrcgg gt gg gi *tfe gw 1 4 eg t " ^jk 

nm : q^nw egw g^g cgiwt ^ ^ ^ 

(g^ vaiH ^ B #r W * l B*I IH * 1W ww ^ 

E ’^ 1 

^ ^ *rf^l ‘^j^ 5 Joule/Coulomb OC' 1 ) ^ Volt ,v 1 




^vJO. ^ l ^ t CSft' ^? 

^ . tjpiTW C5t^& : E ^Rh ^ ^s*t V ^ ^ r R-^ fe?J bl^f 

^ ^ v ^ni ^ c^ic^ ^'srsrsfH vq^ ftra ■bt«w i 

* y ^pfl R-^ 'tjpN&S ^f^Nsj V 1 ~sm v *i^?l c t (31^ r-»^ 

' , ^ V' = Ir [<7NlCTI=^«RW*najtl 

EF »it*K r +R) ^ 

jj. ^5^5 ^ £|<1|$. tipi's <T'<1C'S c«MWW^>l ■ > lKl t ll “PW *n *10*1 ^f3 O'®!*® *gt 

•5, r®|»5 ^t C®I^ ^T ^ l 

-. nfl; •3^*5|iT<f- »|% = 5Jf3 obi*® + ^HllWI 051^ I I = 0 ^t®1, ^)<IIWI C»l*? '^TI ^ I 


-Onfall 


ft$g»n<foj 


cfg CTiwi $ *tra feg 
«d#i? cgt <3TO gfeggg gfe i 

^ 2RR WTO 4^4 
$$$ iHW ^ SiTO (^ 9 tfel c t W ^#0 3$, 
C 5 !? ^ ^ ! 

. ^RTOOW 

*lfe W\m 'Q 

feg *n# g#i eg cwi $ fafi w 
^spwgeii 

0. 5 f^ 

vi|f5 1 


».sira)?fe 

4&fipgKgi 

id&ffwwgii 


0 f^ 5 ? 

*^9 : «af5-^5t : lijgs o»|*G fg«< ■*ft'^c^] 'iW '®i)lP y l^|g £|<lt >fl 5 P 'l £ 5l '9'ilP'i S.M 
’ : ^ jp*ig 5^1 «K 3 s «ags <ratB w*Bt gw i 'sp^ i >«JsrfB w>r$i i ^gw eg *1% 

^ m 'SgfB-ggJj gw i 

1 Wh *= l w x 1 hr 
= 1J/sx60 x 60 s 
*3600], 

ftwtgRiflj-g*®! (kwh) g*Tcs #t cgrgng? 

tj _ : '^•iT< 3 gf 5 -g* 5 T : ^wig -iig^ fgwi'Sgi? i*wt ggegg ^gg g^ fegw 
C^ 5 '^wg Igwi'sgfS-g^ ^geg ajgsiPr® ^g i iig 1gwi<3gf5 ’ggg? g”ijj eggwi 
gtg eg gf^s, »tfe ggggg g gjg geg gra •gfen'feg <^g Rswi'3giB-g £ 5! (i 
^ i fgwi'sgf5-g*6| gfgsn*teg n ggi '9gT*t ggi gg i 

'^•IkWxih, 

| s RXX) W X 3600 s 
I 55 3600000 Ws 
I ^ 36 x IQS j. 



goo f3foa*i ^t*tnw 'q afgf^ •„ J 

SRT-'SS i B.O.T Unit f^? 

^53 ; b.O.T Unit : f3^ 3a<wR ajI's&M'SWl 3lf^!?5, wl4>IH 31 VRfflNHRt r 
31333R 3*13 <#sn i 1 ■*!%? >33535 'al^ll§l fROTI'33fl>-3*6l “ p lf^ s n < 1 ^GJ i : ,J 
jpg) 13^5, ^<J33R ajfo&RSiPIt 4 >3353 3PRI3 RC3, <?RHI >3t3 Can£ 5^ J 

4353 (B.O.T Unit) 31 3lf«l%as >3335 ^ 38 I 
B.O.T Unit 

3 jfwf?'3l^'*t%5 33E = 3jfiW>l3^J*. , 'lf^3 >3^3 T T“' 5 tTT x ■Sjf% ^4(.4“ 335 

31, B = W x b 

O aRJ-'Sg. (R'lWT 3T*TC33 3lfe) 3101 220 V - 60 W CSW 3WOT C3 rJ 

:^^^^ 220v-60wc^«n^w^«wnt : atf^ ^ 

220V - 60 W <?l3t 3135P1 >33 3pf 5S»n 220 V f3*jJ3 ^P13 ’tiw ># 3^j|U 

5ayi ^ra mm crr 1 60 w wnt ^ 3wi sjfe w w© oojfa^^ifoara^J 

O^-'&b. C^tpn^tf^(R^f^6amp-220Vftf^5'^IT^mRl^»opn 60W*j 
.33 3# ^ aif^re fan^sra ’ttw aia^ta 331 '*jrc^r? 

331313 : >331171, fa^3 *#CT, V = 220 Volt 
'St^s.SRR, I = 6 A 
■Sji'ofD all'ia ■*t*3'sl, P = 60 Watt 
*m\ Sjrfa, P = VI = 220 X 6 Watt 
A P = 1320 Watt 

^<531?, ftat*fS!3 31W <i<^ CTfB 31^3 3S.3J1 = 1320 / 60 = 22fi» 

O aW-^. CRTCTt >33sfl> alffos 100 W >33 10 ft, 60 W *33 <tfl> ^ 3kW ^ 
f$5R 1 aifaot'II alfofta 6 3*51 ’fW 
ai(^c4 3*5$ ^sRl> R'jj^. am ojA? 

331813 : alfoa ^31 ajfilni 835 

= ((100 x 10 + 60 x 5) x 61 Wh 
= 1(1000 + 300)x 6} Wh 
= 1300 x 6 Wh 
= 7800 Wh 
= 7.8 kWh = 7.8 unit 

filfcfpR 1*513 >33 5i3I 835 = (3 X 1) X 2 kWh 

= 6 kWh U 

= 6 unit 

3^133 C315 83* *3 = 7.8 + 6 = 13.8 unit 
.-. SflgJUft 81P1 83* *8 = 13.8 x 31 = 427.8 unit 


•2Jw->1<] v 3 Jaf3>33 ^38133 fsfiSSH *3 aj^f^ goi 
8*518 ^4>f5 250W fi>fe C35 31 10 P)Ac5 >3a5f& 1200W $f3 C3Rfi > C3f*t 

; ^PtfFi, w® C3t5a 8=8^ P, = 250W 
JR8 t, = lh = 3600s 

P 2 = 1200W 
3R8 t 2 = 10 min = 600s 

w(|331 SrlR, 

3 FRf® *lf^, W= Pxt 

fi>f$ CT? R\&5 <I)<J5j\S »(%, 


W,=PiXti 

= 250 x 3600 Joule 
= 9xl0 5 Joule 
3JW5 
W '2 = P 2 X t 2 

= 1200 x 600 Joule 
= 7.2xl05Joul 
<iWR7i, W, > W 2 

, f53ft, ITU's (?l5 C3f*I *1% 3PRRI <paca 1 

0 *jajT3!PT 25ft? 3^ 3THR 1 £|f^fi> 3^ 40 'Slrf? vflRJ ^3sfi; 3^5 3^ 

5 3*Sf 1 3^ 500 '33TC&3 o03sf5 C3fe-Q aT$T3( 2 3*&T '3C3 K3 I 3l% 

! ^Ci>3 3t3 1.50 : &PPT ^3, ^5C3 2|f% 3TP1 3^5 313 ^3? 

^ : 40 Watt 4? 3ff%3 SRJ 


_ 25x40x5x3 
1000 

W - 150 kWn 
k. 500 watt ^ CSR 

' ^ W=P>LL kWh 

1000 kWhr 

^ 500 x 2 X 50 
1000 

= 30 kWhr 
: (150 + 30) x 1.50 &T 

l 270 &Wt 1 


kWh 


arcgwg-R Ww* f^rsTt^ pq-gfgfe 

(vSf^C^ 'Q vsl^iSfa^ 

Electromagnet and electromagnetic induction \ « 

o 2Rt-8o. ’=51^5 3W? m 

$3, . - ^Ewi reg 0*5* c*n?n esggjg ** ^ 

i8TOgsi4e*3#5^gwiwfa^43i^wiw^^wg l 4 

OfiRt-8^ ton f^? ^ SPTOT ^TCmtJ-^STt^ ^Zt *vg,l 

«*, ; c*twt *tf **m 08«9 fa« ^ 2R1^ gw ^ *nmw ^ *d 

I 4C^'$^fiR1^C^W 5 l3Rn^ l ?t I 

4gfMjWtft^t •• *r*Kfoi W ™ **» 

cn csm crow ^ gg w crora c*twi csm sn^n? gff *tRra .tM 

^nft 4^ ifiRlf* to ^ ’WWW ^ ^ 

i 

o sfim. ^ e^m^R 1*? ^ spnc^ Wt cfl^wra wra 3W 

^nHwt, 4??, (gpflMW ^wt $w*t ffl • 1 

«*, • 1S^%I CStWCR Wtsra %JOT ^ g*3 <TO •« • r ^J 

t^R wm cfisgwi it ^ I (^p « c^p vpifS3t4fi^n^2| 
CT ^1 ^ g*g «r 1^-c gyyg ^tw «5 I fra* 

*n*<jam gftggwg w*n ^g^ieg araw g*n gg i .<J 

«ttCT*t CT ^ ^ ’1*^ * aJJ 

£P#5 gg ?W WB CT* cgftw fltama ®i«* .* ^ - *1 

g«|BWlTOalHMM 4^3 1 ~ ,;.;<#■ 

■sm^JOrcn? g^ '*& : ^ 4^«g|f) ^ 33^3 2RK ^ ' S|fe f*' aft,- a*«rfl 

l -a, 

ig^-43 TSR^^JS : ^ 4^«wfl 'slnW SM«3 4^ ' >r * , . ^ 
fro 'gtrN’s TO ‘raw sri ^ st^^wra gt*it (5tw ^tW’tra ^31 afl3WJ3 «•*'• 

O 5W-8V5. 1^ ** ^ ^ryfXr» & K 

^gg : Tsf^ltl atPHWC Ba <^> c ^ ^ ^ C ^ 

U3I I <^RJ WQ ^1 C-tOPP ^ ^ ^Prc?IC®?J ^ 

TO3 *!%*n fli gsc?i I «i 3«RH sm, ** n cuawie w w ^ ^ 1^1 
415 m feg i ^ ’iPwuk®* < ^ R ‘^ ' 


^nwi f^'vKR ^3 <?oo 

^ 1 z ~ ~ “ 

jpiw 45 <3*t ’‘if^ti^l ’tU'T® ^ i strain Pchi i 5>«r.^ « 

(Siw^ *il*i*n«® ww c^Pt cflwt’M < ii'»iwi '*ng otsr- 
^E »d*i^(,fl(,'bg ^sttgg c®$? feg 4^. srr gil^tti, 

■ 4*1^ , 1R 5 3t ^IKB? ’R’Bt *^W 4^t 

ju c^t 'i® gt c’lw'^w u ^rsRg? nwi git%ra egg* *jf5cg> 'iiic.gi <pi?i < t i il? 4 ct i 

jlllfc nfts*. m?r\ fgt? 4^, ^Trgr»t? c«ras ^itgm 

rqf • oWftt '5R 3i 'Sig ^po^lg <t>ic^ gitggt gfg c^iwi gr^twst gsfg, gt 'SiHi-cgnt 
^ gj jgc^g R4J c«plc*il '5RJ ^po^lw «iHl-GRgt g^ g>l?.c c i ^J^loi 'sfe^jgi? ®s,gg 
gncg*! <c*i i c^iwi «f^?gi§ \5ig gr g«%g pg>5 (.giwi ^$tg ^wi- 
w? ^o%5 4?«.fijgtg ^■’i^ 1 4w 4^$ gtrcg*! gw i ^sgR ^tmt 

ari *# eg, gi45 gfe%g pg gi vil^giD g^ta gf^Rg] ®ri ^ig^ ^gg; g^toa 

■> -■# g^ <3 gwtg. ^'ggt? ggfeeg 'Ai^cbl^g ^iwi gw i 

^jt«ft-> : g^ cgie^g 'gg^ csrosg grai grafts gtg cifei gngg ^ sites ^ig 5 ^ yg^l 
tr^ 4H i fv 5ti fs gsgi gg i | 3g ! f5 g® t^w-g gfrg w*w 3 s ® e^tesg c®^g ^sri-oti 
(W igB»reiwift5i0g gt5ra fgw*g g5w i pgs sicg*t g^twra ggg Mn ff f®twifg5TCgg gg5tg 
eg fgcg gt>(g gsf«tc4 egg ggtwtg ggg Re^g gBeg «ig Rgfl's Igw i 
^g cgw < 4 gtg gfg grwsiwrfgttgg^ ^®^1f5eg» ^e«t>g fgeg* Jr® eggt gg 
- c34«B W» i eHi f g5ie g ®^tgs fgwg eggt gteg i ^o^f5egs pg* weg ^g glgw fgw 
‘■'^gRgltefgcgs cggtgtw i 

''^t-^. : ®ra ^5 ^tgra ^stegg ^15 gg; eggt gg i sm '^g 5 ^ ^cg^l 

r ^stwfsi5r< jRirpf i f^Stg f®%s 4gsf5 4^iwgs ’tfeg §«r, -w 15 gfgg^r%i cgtg 
'■ -3flJ eBgi -biR 7^ | CT ^g%$ 4R»wgs ■*tf%g *$$5 ^5 gw i 

F ?®%cg *ijw«ic*tift5ig cgf5 c^fW f<# i yu f®%$ sfgtg swtw 
Z* *BW'feieHifv5icg ^tgs fgc**! eggt gro i wgtg sfgig gg; g^n? ggg« 
, '^' ?, ^^fgt>gcggtgra i ’sw 43tg tgwg tgc^ gg i 

gsf^sgpjrg anng® gfgg-^i gsg^« gtgsw giM«ie*ti(vi5i'cg fgwg eggt gteg i 
>igg fgc^^i cgfe ^ ^i^gfgig^gwg ggg fgwg ^tg fggfte 

^^^«fifgtg % cgw gfg ^tgegg ggjg^ff ^ gfgg^t gsgt gg ^Tgw^ 
1 ^*tg s fgc^’t cwt gRg i ^5 ^ gsgw fgwg cgfgcg* geg, ^?t§jspt 

^ ft’#® f^egs geg 1 

I egegs Ig^Rf tggg®wr gsgt gtg i grFrsiwtfgSteg fge^g 
P^tt 4^?, sign^g ^si%^ srsng gs^g 1 4 ^R>n>w<> »i%eg 5 ggfg5 ^sfe^wgs 
®^ E, ' 5 nfg^^s£fgrggw 1 



go8 ^T*tm ggW ® I 

« fata ®iwft® w®iwlPfBica ^ wn ^ ,. I 

«t% -m c#t 39 fira’Ri ’ifome ®® *ira i g^ 3 I 

^^gf ^nwf®® «if® a®*«t «nw ®t^. spw ®®’**t ^ ^ ^ ^ vm I 
-rtf^a ■snera <&s ^ 1 

^ GRP *#^5^5 1 g*^ wife ft I 

'sf^, spto^ i # s n c t« ^f® *ira i 

o «w- 84 . <mz \ ®ra ftra ®f$* w w»nw « cctt®™* ^ ^ ^ ^ ^ , I 
^nw cfilw^wi foat 

: <3W47fr5 iV^o ’HW '3nfo*E! 4C3^ CT, 'ol^'dlf) ^ Obh^ -^a %tf$3 , I 

fs i <* ^Btm w wh *1W *ra i ®rara <pW*ift ufa+v+wa airo* I 
c#t i ®ra em yp& cto «n®cn (^wwai? asm ®9C®«trc® i 

4<^ ^B?Pi ®f^* sp ncga fiirii *w *p® ^ ^‘‘ T -® I 

^R>^l i n , 

^ ®i$ra fi*ifo»p« m \ ^ spms "* "**&' ^ I 
cmm ifofte mi m i ft? c^a-*^ ai 4®? ^ ' ' v ■'• 5 | 

<ttf4CT 7 #HC9'S£ 5 ^ C&lwvWS SIR 5 ?! ^Iv?!WI 919 l 

O ■iJS-8'ij. 4)191059 '$1^ gT$)9 'adWC u W 9‘fal < ’* S * H l 

$** : ^ fc*iw fom ftwfli -sms gs#ta 'sictph wP ^ ' snft,ra 

«fflW^ lt?l 4Ft9E3 i f4ff <!i -g^9 ^Mt 1 ^ C»UJ 4)l-al(A59 ^ 9CT 1 fe5 fafi - 

srn ^ra : ^ C4TC?lt 4$ ®!9 f«5fe® C6)94 «HMH19 ^ ^ ; - : 11 

1 , I 

mv -Ifei ?|R ^wnra^iw ^ ^ | 

cfr& 7mm n csm jbm* *ifi^wfl w« 1 , ,. 

Vfa ^5 : m fQ%5 ^5 CBl^s JPRI-iRJ ^ 1^5 ^ 

i ™ rcwfl fe?i 

^ ^po%^5 ^if^fB W^ 5 ^c°1< 'SIH - 

o 2 W- 8 H. ^ROTE ft? ^fTOS ^ tVl<M Wil W5« ***- 
^5?r : igCTT ^ -gR ^ijtg^ ^rar c^r^m ^^ r? , jj 

fgsft i osrasft 5 ri 'srafte *few ^n«3s ftatc?ra tosi ww* ^ W 8 . j| 
^ ^ ^ jjPhbi® ^88 i <3®™ ®Rwa«*ra«BC«ra^*- ■•' 

^<jt ot® *msi i '®igr sifeft <iw w«iw^ 511W * |ya| ^ tnt ^ 1 fjjsn^j 

^« ?nft ■pc 5 *'* ’n?5t ^ : * l ^* 1 ” l< b J^ ^ e5f ^ l|% i^» ; j 

>iP i ^c<ic ^i s&m *m ^c?m ftpw ^s ^a ^ g ^ u ^Jd 

%wn jwca ct cfrmira m ^t wiwt *w g^ -# 

4^^ jmSIW 'ST6? 5 1 ^RSJ OR 49 ^ «ttCS ^ ^ 13 " 5M? 5,113 ^ ■’ 


g^nn , cjpict >|pHW0 5 vraWH «^fe f^ ^ ^ g^ ac«I I *» g^ 

SS 5^pra^ ^ M® cBt^ c^ TOI ®IRW ®ca i ct sm 

EJpr ^ «gr to <*na ct «nra cot ^ ^ « «nw 

^^ft^f^cTOCTsnc3^s?csra»^^i ^ 

Iw^tCTtg^ IIWM* J(PHMH.W B gflPS ®Pff as, 

IT vra -sires (A snes) ^n ^ 4? ^s? ct» a sms f^ 5 ^ 1 

^£R1C^ ®fe?pi *SOT « CT^tJ 3 ^ ^ ** 

^y, ^ de ^pf6 ^5 g«®a m \ 1 

0 ^.gb-. Tsf^ {pfla , snm ^ sfm «■ ft' 1^ ? 

^ : \5^g?ftti^tm^si®ra I’Wt : 

4. «ilW - l (Self induction) <3 

«|. <HiT^^ 5 ^tTC4*l (Mutual induction) 

4 T#m 4Tpm :fl#nw^ ^t® ® 5 w smM ^ ^ 

* *1^4^ ^ ^ CBlm^CT ^ ^ ^ CT^g#tn^lTW*t 

4$ 4ft?l 4TC4*t ^ 1 ^ r _ s-,, 

^ tRr^p ^rm : ■$$ ^ f?w^£Rt^ ^ c^i ct 

’ ^iTC^-t 'site, i ^t»tra e t«Tc^ ^tm, ^ ^es^tc^ 

afltst ^8 CBt?4 JPIC^ <#3^3 fm ^ fQ%5 1?^ g^ftl ’ 3 ^ ^ 

4£? «nia*i? i n?r p #^ , =nw*i i 

osRt-8*>. m.m l^rft ^^iwn wh i 

^55 : c»rcsf?i ^a : cs c®!^ ®f??^ti ^rTc3e*ra c^rra ^i8 *ife at ®i®«. 

5J4C5il t^4 uOXR c*l, ®t ^dtn maft CT ’♦MW ^ 4Rl e tC4? '<l i n OT5 I 

MiRfe4 ?iWTt : crow asyfa awftni <{> ^ -$afe-jtti ? m i dt «« 

m mm d<t>^^J ^ ® *ift, ^ 

Pf«-1 

\ 6 =-K# 
at 

K>miyni®4^4 1 

$• 1. 0 l%FsC'i, 6=1 Volt, <t> 

- 1 Wb, t = 1 s 
.-. K = 1 '5^ 5 1 
d<|> 

mk •• e — it 

'^.’n^^lJlN^, .*• e =" N -^ 

^-vefB^e <3 ^^^4^Rl15Rn^inil 


tfois aCT?!?*? R'aaH 'Q 


^ <. 

o £ftJ-tfo. <?F*fR C?, CSTC3RI p '“tft? R'®J'*I ^ C*IWK»T I 

-«3* : csrcaw « i ift? ftsisr? p : 'a^cSIw «iiww* *on ?c? ?S c^tct ?% 

^ #w »lft ®s? ^?R ^ JRR «V0 i Sc® <# ’ife* 
ft 9 j®T ^CJra ?jftaR ?S? m? S3 I ft? SJfS’CT CPtW ®TC?Pt *lft? ftSTO ^3 
ftartit c?sit?i ?®?t ?t5 ?t i 



<?rcs3 p ifps cmrc?! fo%$ ®iftt 'sfo«oM<> ?*f, 4? ? s t? e rc®t ?wt c?? i c*rc?- 
casn?n w c^rc?! fa* ®!?rc <w^ ^ ’roc?* n-n «ara ?wj 

fjj^cj ^ f«f%i ?m o>m *p ’rare® ^ ^ ^ (^ a - 

^) s-N « ?t?I ®!?ftt m? ^ 5? i ^5?K?^^5|f^5 ?ft « ?W5 ^ 

fel ?lf3?s *lft ?J? m?C5 53 I 4? ?lftp 1 lft? ^ ^ v ft#T5 30! ^«%3 sfo | 

S&m ^ *ca I ft?r? ^ <^ <?rcs *#» ^ »ift ®wg- «ftv "tfaa *m? 1 «S? 

CTO? p *tft? f?WU 'P C?!? W\ I 
O 2fiJ-ffi. *5^ C3?ft ft? 

§m ; ^ c?pfi (1 Henry) :WHf9%5#sW^ ot*C$ 4* ^ilHnra 3TH 

3C? uft i£f f<J%75 ^ C5F6 55lpw *1% *nft* 3? «I9.W ^ ' 

'ill!^»t ^HPK? 5 'iPP C3?f? (1 Henry) ?! ’TlW? c^f? ?CT l 

?Ffo 1H = _iV =1 VsA _1 
lAs 1 




35m, Wef, GFCI's 
Circuits Breakers, Puses, GFCIS 

o *W-ff3. ^ ft? 

t«* : 3*5 vm ft$* ^pim ^•r ?i ^ ^ ^ ; rr 

• foUj f &p ^if®, *iMt, 15f® t^nf? ct c^n?!i wm ^nw ^ ^ ^ 1*^ J' .. , II 
«nc® i ?ife? ^ ’sh ^ ¥ 5 '. ^ ^ ^f 1 ^ 

ctSt? sct®? ?%? ?ra, T 5 , w <?# ^ ^c? c??! ?i? i 

'2?^t%?sTia^?^?sc?f^ 1 ^?^[ , 1RI cat? ?*?!?!? 1 


c ijCT^Ri*^ 5n«mi e t f«rsaH o g rgf^P 

c?r >at>! ?j?«;ra ?Rn ??? 

^g -4 ■ frp^St f 5 ? 'Q ^N? >il? 5 i5 ???R! ?!?? ^5^ C5I^ ’W 'SI? I 'flfS >i]?sf5 (mi>j|Iu< 
^iJupn? §*!? ^ i D<p i w i «nw 1 ^sr# ’w ><pr -a? ?«n 4? ■sw %a >3^ f^Pfs 

^13 ^5()®f?r5 ■JJOT '5('f)'S ^S 3 5J? ’IW ?!? I «K*1 Rl^J 

,p 1 ^5TC? SW to *ra fan WSw ?^i *a 1 ?^tcs fWaj ftSw 

TpjTH^t ^ I 

o 4^-<!8. ?3 v fTf^? ^?I ?TW5 ^ ?? C^?? 

| f^s t?t^ m?? ?? 1 3 n?ra e r5 ^roi a '$# p rat3, iff «uiH«m, ^o ^uiHtn? 
jpfi 'bo 'stjiHro wm «flfo i ff ft8w ?k* *aa w ftn <t 

3 UiH?nc!? c#t ^g^ffpnf^s >af5 •m ?ic? 1 ftfeg ?a , nf^? f?^ *ic*? Pp®* 

^H5]? ?S?CS 1 ?lf%, ?!?!, 1^ V)|R< ff ^IlH?!? f^&Sf ^iFR. Vi*®* c<fuPi 
m ®rj iff sfflHgra ?m? ^?rs 5 ? 1 ?if^ c^ ft 5 ®® 3 ? ®o ?i ®o 
1 

^!TW Oo 'amfitilK? ? 5n?!CT 5J?p cBf5rf%»R ff C#t 

^ 3 J?K 5 <! 'SHJ ^35 ?RI l ?>ft C?sn?H ?*!raf 1 ®IPTC=? ?! i C<poPi? ?!W 

ff qU l Hwc ?!? frjs^Sf srRtRST ft ^ ^ ?s?W?, ft^silt) <!!?! ?Tt? I ? ! 1? e t ^cq-r-G? 1 
ftBftts ff miiNa i i?? c?f*t ftgi«, sirara? 1 <?pnCT ?t siraref? <7WTC? cs?? m?? 
f^Sj 4f q ^ ^ I Sjosmm ^pHl? C#t ?!!?!? ft^St ?!??!? C*MI ^!® 
?t??!, ^6?1 >il'blC?1 ?K??1 1 «ll?W ^ ?IW? ftS«? <MCd 

ftSar ®!? ftt? 's^f??!? <mH i 

o 4j»j-<p(p. *nft& arm ft? 

; 3Hftt) C?S 1 ? 4 ? s ??t?? ft®® ?! T55JSRT5TC? ?^t COC^T CR? ® 1 ? 1 ? OStl^l ^n?!? I 
^ks C®!C ?1 sin ?R? 3 ?!? c?t? C*K?t ?!ft^ Cd^M ?PP ?5? ? 1 ? 1 ®!?I? 

«RR y rs i ft ^ ^ ®1 ^#?T5K? ?H 5CH ? 1 ?l ^«t!^ ^tft 5 <3^!? 

'W’nftw ?^1 rpt? I 

0 «m-<Nj. r5(ft ®ra ft? C®? <flt>! <J?i!R! ^St ??? 

: ^ gft4 i ?fa ?i fteft? ®n?? e t ?sf? i ^t 5 !!? ft®c? «nw ^sm ?t? 

:,,} !^ ftjft smfts ?? i '3r«#qif! otptf fts '®l«C4> CPC® ?M1 5? ?OT «!(.?< 

"‘H ?s?C5 <TO? ?! I <?5!C?! 3f#? ?S!?J? ?f? 1?^. *lf??tD ^o!? ®f?? e t!? 5 ^ 

f?ij)\i | (l|'«i TIR? i OT m??!? ®!?? c ri^ Cm® "T^f ?“?t 5 ' C? 2H5Q ??5!ft? 
^ *nt? i 4 ??e?? ??gift? ?3 < 1lft? ’RWTC’I? ®?I ft?^ "®ra 1 ^ 7.<i<j)ft4> 

5 "^ 1 ^ ®?J «!?e? rni? ■i!?#m!vf^51??!^ < N' 5 I#!! ?CT ?°C?!P!? 'SFIJ I «£^ '»l?li» ?C4IS 

■N ?iw m?!? «ne^ i ^ mr???^ ft^rsifts ?5? c?$ f^EJ^ $$ 'sre?? ??i 
2 ^ ?if&cs w\ m i mm fts? fts ?iftf?® ^J?!^ ^ w ft^ *&* 
t?ftg ?!? I (ffSTC? tn#Q ?’$! *!!?, ??Wft? s *!^ ’’I!' 3 ?!? ?®??! ^ ?? 1 



•SJo«P' , nl*'*1 fi$l>fl3 '3T3T5t3 R'asH 'Q <?0(5 


300513 'siw« *535 3ri%5* 51 mi?? AII553 310 ® >4? 53503 0 , 5i5i? >45 o 9iR>5> 
33$ I *511353 5$ $sroMs >80 , '5T 301 $0 *51333* 5§ 30 515 I x il'5 'AM 
4* «t3303* ”3*f 5 mc«i? 3l> 3i$ft 5a i * 51033 * 333 435 ? *sio335«o3i ?<ij)f%3* 

SL|ji&3 300313 3*31 33 I >40*5 5*^1 '3»MW!W* 55 I 3*3031 >43*? 303*05 3103 <flf%, $$, 

^$511$ 3131051 $$3 33 i$3l%a339lf%3^f^f®3 5 1033J3J33J3?*31$l5«,i 

0 4j*}->bo. ?<l'Jjf'A4‘ 'jnGHI 0313 ^30*5 303 15 s ^31 $1t>*5? 

• fr’jlf'A-O* 5^5 0313 <MC>A 5t3~ 

j $$ 3M3 Rp$<s? ^13 05515 55505 505 I 

y. 0 03*03 2JC31SR 03 (75*03*5^ 300313 3*30®^ I 

yii. $»j'®*(M5 foil's*)* *513 5)5515 5*505 505 I 

iv. 31051 31031? *513 <#3*1 5*05 (JT505 505 05 *3133?* 5? 505 030 $*31 | 

0 fiRJ-'bi filtJJofB'b Rs'sl^et 1%? 3%»1t0*5 5jf& 5I55T055 3333 5ig3 wl I 
«35 : ? 5fr)1%3* 3 *a% 5 3J35*5 *513 *5031 Z3yf%3* 3%%*5 0333 53*111% 3131031 3103*, 
W5505* 03*1031 5*150 c t $95 OW 33*1 5*515 SF3 ?5>j1%5S 3*^t0*5 05 33*3 53 51 f$®1?3 

515515 5*51 55, AIW5C5* <2)l(.t>5>lu'A $'S|?'St 513 I 0555- Rf'5'S?, 9lWJ 05*15 ?«)!$ I 
$3$$*5 55505 ?5^lf%^ 3*^t0*5 G3T0?$?*5 $>*5[?3 5)5^5 55 : 

i. 3!? 31$*5, '3«I3C9I® *5031 *5151 05*1051 5*1505 331$*5 *$%$3* 3*1033> <003* 
3lf^ >430 ®5303JJ339lf%0® 39*1 3*30$ I 

ii. *5J$ 9$> 51 *31$ faC5>*S 3*tC33> 0903* 31$*503* 39*1 5*505 i 

0 f5^jT3 9t?09 $*®*Sf *1151051 55 5T 05*5? 

$39 : 9$ $ $3 1 9 91?0 $*$$! *515 913T031 55 >450 09*10*9 5*1505 9$t$*5 3ltC55 $*$*5r 
31 *J05 $5 $ $g r 9 *5T0 3151051 $*$S! *J05 515 *505 3J$5 *3W 505 515 I ^ *5(9319 
®W51 91$ 31$$6 $*j 0 555515 05? 505 5*05 9$#» *5105 51*5 $03 5035*©5* 99* 0505 
^ ^ 55055 $55 <<1*510515 3f5J $$gI 9 *5105 $*$5i 0551 55 5t I 

0 <3 31$fc 055055 5C5T 9$®J $15 I 

SljftOE 3I$6 <35*15 <3 $$CSf9 5051 9199*J 9$5 503Ij 


0 33-4*1. GFCI$*? 

^5 : The ground-fault circuit interrupter, or GFC1 5051 >3® 55055 31$5 0^15 51 ~ 
CTW <53 ^UJ 0*1051 5 *^t 5 $ 5 ^ 351505* 5*S 5*05 $05 5105 I 5$5 1%H15 1$05 5*% 
f^jje, TITO* >351 05*1051 5035 55J 0505* 5S*5^f $^15 $*05 *5(130* >3? $5055 %55 GFQ 
I 

O 1 * * * £& # ll t^? ^5 ^ 1 ? 

«^5 :?5gi1%55 ^5515 TO S1515*5 ^ 55055 *$% 50$ 5105 : 

i. 05^1*55* 55* 31*11 

ii. 555lf^05 *51105 C3C5 5T<351 

31^055 055 5f55lH I *505 315155 *5PT?T3 05055 0515 515 <to,ooo 055 503 *Sg 
5$315 5(515 0*535 ^1% 5*05 51 I $*g *31*5#^ $^. SJ5I5 *tH055 351 $05 5303 

fiipt 35* 3105 5105* ^5ff%5* 35* 503 I ?5^pf%5* 305* 05055 05*15 58 505 515 I 5$30<SI 
35J $05 $^3515 5303 5«$f0«5 $F51 551 505 31*3055 5?05 3105 ! 

3 ian >iI 5 l 1^%553 5*5 C5$t 55, ^ 381551 *$*5 5IU? I 

13^ *51055 35J $05 «5lf5*5 503 *515 55 I *®R1055 3131 0*H 5*1505 

*5l*Si*3 C5C5 C*11?1 *515 >40*51 C5f3 %*S« 55 05 *51 C505* 355lf^0*5 5ff05 0303 050*5 3105 ‘ 

O fifcK*. Z 5 ij)l%^ 1^51 0535 5*1505 50® 3105 *51 $1^5? 

^5 ; ^5^f%5* ^(<551 0535 5*1503560® 3105 *51 5??1T : 

i. 3 Tj 3lW>, 

ii. >3«t5031*5 

3¥ 311^8 ; Hrf&f 5*^t05 ^2151055 0 33 ^05 5I<3515 5*31 03 3055 31550%^ 
5*1503 3^M 303 $^1321515 51*35105*31? 31$?B 503 I *j$ 51515 51 aif$05*5 *311553 .-3H 
*515 $05 5lf*5C® 35 ?5^1%5* 350513 0351 55 I >3? *515 $05 5103 515 Ai5 ^ 

33J $05 *5135 ®15 $05 $F05 *51103 I 51^5 5051 0 35* 5515 *51105 *515 51515 3*1503 
S 151055 3ian 5*5 3IC55 1 5PR 5$ 0*1031 5*1503 513 3*fe 5l'Q5I5 *5103? ®1* #' ' ^ 
OTvra ffta *TT3 rsrm 313 *533? *flf 3T$ft Tf5 I *51055 551 $05 *533 2153 S ’ 


i. $>$*51 03 *ST?T5I$5S *55^15 5*1*5 5*0 I 


3^<531$oB5 tI'8|R^> >450 


1^*515 5^ 5*0 31$0 35515 5I5^J5®51 515 I 

O. > 4$ *g?5 $030 5*1*5f <p<iOA 310 31 I 

8. Ot| $3 >3 3153$ 0'3lQ*G'5t glOM >0 I 

(?. $*®*Sf 5^*353 %30 5J3515 5*51 515 I 


*^J »5155TOr5Rn5 35355155F^155S515ig I 
^5 $030 5*$t 5*50*5 310 I 

515H$ <wo^ wir 
’ <3^15 > 45 ? 310 (5533 <3 1W31CW 


a^o ■gKrore’R 




*0 c 


■gii«i»w*R fifropr ^Tftmre f^aro >e gpgfe aii 


cg^t TORTO TOFTO C3^ 

f^s<l 33a; ca^TORM fi^ fi»l 4 H, gffi TOqlilR 

§TOR©STO fifiTO, fiTO ^ ^53 wv M «i«)'3TO 
cm*}, toissm toto, 3 wmpi wwiii^i,^ 

fi^-ypi; ^ 43 ° Wcff 3 

Power Distribution in a series circuit, voltage sources in a 
seris, Kirchoff's voltoge law, voltage division in a sens 
circuit, Interchanging series elements, voltage regulation and 
the internal resistance of voltage sources, parallel resistors, 
parallel circuits, power distribution in a parallel circuits, 

Kirchoff's eurrent law, open and short circuits. 

^ ^ — — — — - 

Combination of Resistances, Equivalent resistance, e. m. f and intern al rpsisianc e 

0 «W -^»8 onwa TOTO 'sfafe 
^ enure *ma <wn ^ top* ™ 1 

ssmm «0w-v <sft * * 5 * ^ ^ « *■ 1 

o 5W-'W. 'pti cro ft? 

caw : reera retre TOnrei rewwrc to caw toto ^ 

sm * ft®? TOfreia reire *fe& ^ , ® n35 ^ to^tor ^ cro 3W i 

^5 . ,3^ -jp^rtt • toswi cro 3fi *Rt*& ' 4W * 1 '® ,w CT > sp ^' ■' 

4 ^ nop «ire enw* ftw m 

XJSR C0 TOTOre GtK»ra C3^t 3CT I 

o sfcf-^. '4>(^< | W w afo 3t e. m. f fa? 

afe : ad® 4 TO WW reR < 3 ^ TOTO •• 

T^m *tm & fees ^ihjb ct tos tots to, wte rera r ^ ^ 5 

^ £ rtor vot«'Dh«p "ifa 3W i ^ 

q srtTOre ^TCSPS C^TOTt 'S &jOK* * T& ^ ^ 'f™ ' 

<3|Rtf5 3fiW3SR?TO1S TO, reTGR 'if®, E = — ^ 

O sW-'Wr. «rat?ra *il^< ^ ^ 1 p, ^ er ^ fel 

^3?J : Tnf^s TfT® « (<^) *IW ^ ^ ^ 1 iq5n- 

i. PlR'Si (Series Circuit) 

*. (Parallel Circuit) « 

va. f5>fe <URH«T1^ ^1 fig ’#^5 (Series Parallel or Mixed Circuit) 


^3 sill¥t (Mixed Circuit) : 'j(5 ^t 'SWlt'fa GJt*t *UWhn«i ^ ^f^sR) ^iSpiD 
«RJ *IJMI*1l*i ■iR’l? ^IIW PiRsi 4M fej ^nf^& ^35f? ?sg| tjri l 'SJRI? ^ ^1 

«n«t PiRcst >Rc?nn ^c? ^r^rar'^ra < dwi*h«i ^K*ra >ni«t Wacsi ^irrai^nw 

^C 3 fief ’flfiff? TO I fief 5 llfi® $ 5 f? TOl TO I 
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■VMW 
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-►-/vVMWvV- 


t ‘2 


^ ^ R 2 


VT- 
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R 7 

feai : fieg^nf^S 

0 S|!f-'S9<* filfiw 'G *D'lfll*ll»l 5tlf¥dJ4 ■sT*fitTO R t l 

S'M : firfro *iif¥c 5 <i t<Ftij : fifro *iiRW>ii ?<tPi?j , ot?Tt fic 5 ototi t[^n : 
i. fife ^nfeS C^l^'sr (Supply voltage) slf%f 5 ?1 < 1 JMlfii>lc.<i«i 

OSR^Bcei? 0*t C5H?eCTO) <?n*mro TOR 1 

^v=v, + v 2 +v 3 + 

fifei 5HWc'G<i slfefB Wl'b ^1 dl*t ^1 ^IJWlfiBlCmi ’rjttj ficti ^ < t 1 ? •t-IW’5 SRtfi 5 ® ^5 1 

^I = Ij = I 2 = I 3 = 

«. fife *)ll3t5<i TO^IJ C31*t <IT (RT5 CTO W131 t<lfe j S)H»l<l CTl’tWI? TOR l 

Rs = R, + R 2 + R 3 

8. fife fifegf 'sjfefe; CTO ^CTO TO(?I Rlfe&^ TO^«1J cfe^fe ^ 

*1RI» TO^ ^lfeafl 4>IW'5 *3 *tt<3TO TOI I 

• ’BITOW Jtlfel? a(fef& CTO ?I C3tJW C«ltfe TOR viRt^Sl CSTt^C^ TOR I 

V = V .=_^ = V 3 = 

*• “"oramTsi cs^s <n ^lt^c^st OTmrps'r ^nf^5<i csrfe ^tsjri i 

1 ® *2 + 1 2 + 1 3 + 

• ''iJi?^ Rtfefct ajfefS *fNi (m»R fi<#$ toto CTnro >iif$ct?<j csrfB c?n*i ?i 
5p ^ 5 u «R»t? fi'#$ TOR I Sl'tfc 

^~ = ^--+-J-+-J-+ 

Mr? '" R 1 ^2 ^3 

Rlfe&? TOSI ’URfflFf «lf^fe C?JT*t R?PJht TOW ^lfeB<5 CTtS (31^ TO^l 
^ ^ TO TO I 


<2-^ wreBta faaam <3 t^ c 

o SRt-ao. ItoBf « ajiatata atRftGa ' 2 'i'tlyl* to*** ' a, ^ <fl ’Strc^n^t ***•< I 

& 5 S : f5#Sf 'Q ajtatata atftcBa :ffiat-a qfaat ; 

I mwwhjiy 

> fifaai^awmrc^aH^aHiEwr y*uiwih'ifW*«W>«l«w W 

\znm\ ^^aiaifayiawiaiai J 

*.>rreftcaref^^wj 
CareSCal (on) ^ I l 

q •^KgtgawaiailgS^a | 0. <p 1 « 1 $ ( tolqal&s 5 a i 

8. ■£jT®f5 aifc ^ < m &* ata fiata 

^aw'st^ttcasatreaitaan ^aonot^iia rare ana 1 j 

f.care^cataawBfsaia 

totaCTafCeinataifSit^toto ^aaii fiwgwaiariBtftffsfeati^ aia. 

"j^fireaigft ca i&t a W« r*ii W ft i gw ^ w at \ &. 'afefi* <**?&* cw®sm 

a? ?p at<3ata aataat (tot 1 

T^qiciw^i K^atoreiatajiagwiaiaj " 1 

C ^tcg% c 3 ^, csn^si c 5 ^, ^Hc*r ^tc^ 5 'Q c«n^s ^i, 

Current source, voltage source, KirchofPs current and voltage law, applications of Kitchoff s law ^M r 

O sfij-ai. ^njjfaa toft ft? Itoa toft *ljlniRBia->iw ton to 1 

: Zatyfe a » toft : Sfjtois toft 4SR toB WW, at *ltol ***. 

4Pn ^ 5 i<: ' 

5^5 *noi I _ 

frijfeas :#ftB nja^® totgftatnwcas (Elements) ^ *iii«tfil»l« aca ' <&&— 

3,«re i <ftt ia, <MMlPiBjPl, 5.H«JI*t l 
fifed -n i f ^g antoBw-'«w ton ; 

-*. cafeftna : afanifa nat to antaft «tore 5 <wta 5pra toatf) ’ PTO! ^ CT 29 * '* ^ 
q^sfi aaaca 'si atam® an, <toftt at a^fcar? wfsrSiin at caw are na?^ • ^ 

^ ^feuft irn : 0 # tom jpr ^IB tow to at a-M ’ 

totowjFrcmswat'^^ r # 

^ ^jtatftota : anttoftcaa caBetata neat w afttowta toan towww VIT ^\J 
^5 ^ptos afe aam area arat anttoftcaa toB tow <4 1 4 ^toftt 71 

^ 1 '£& c.- 

„ yfosnu ; , 11 . ft. H I BB 8 1 amafSfr Z- 



■srcnrarar’w ftoreta ’nwt Rwr 'a «rsto firm's 


^lOI^ Cntffa? aWa ^fOrt C*tT^ « WW 4 *KS* C»ll^ W® ft 1 c 4 HtW? 

j . cm* (Current source) : * i IW ‘5 ®*?t ^t (WPf 'fl 5 R »ii«^‘fT> ^n coil's 

j^jjpRi *tto^r rsw 5 ^ c^ 51 , ^Rt sira’tora 'stt*itcw *tto e i ^iw-G to? 6 ! 1 

^ ^nort $yi<fEBto 5 i#c 5 ? ^PSS ®(to c t ^im -5 fi»wW 4 W*f 8 i wr^ i 

cto : tot Rs (to-wf^tw toft ii wsft (to csfwrc^n ^tt 

tiP pfB (?n >5 wl^tw r l -^ ^ptoi^ ’rw^w 1 

• _. Rs 
l °r s + r 1 

? i^R l ->iRi'5»wra Rs 
^ = Lo 

1PP7 cm Gtf^ItfW (RjJ ^spww (to-wlsrE)W (Rs) ^p55 55, CTIU5 

3BR?n^s •*!<:<$ cto (ij cto- 4 twi*B< (i) m ’ww 1 

flto cto : wtaw w to-caWim (Rs) wto ^a, wi atoS-tocas toB 
artw^-CTT^ a®n ^a 1 


0 ^-<w. osntot (tola*? am « wto ctoB® cto a*trs 1 ^ catatw? 

®sa : c®rc*0st cto <iPR toB at cto, at caTT® cafeftntwa alaatoa %*ta toa at 
«ctft ^ stmra toft ’tow ctoB^ *tt^at ata 1 toB ajiBito* f?a (constant) 
ctoJ^a ^a (at car^) feaca aat aa 1 

i- area cB t c ata cto : tot caatcat acat^, 'ocaa -atf¥B ctoBst e toft toB care 
cafwfcnca astca^ aaaaia asac?, afa aifBtfa toB care caf^Bttca R b cto-cafepBna Rs »sa 

R i 

'^wtaarere cafaaa, ^ca v 0 _ E r l + r s 

ctoBs (Vo) cto-ctoBcsta (E) atwaawaa 1 


cto : toB anto cstttoi-cto aa caBft, ata cto-cafirftita 1 


-V 30 


(t$8 *3 £fgf^ 


O £W-S8. wi<pfl> ^ICtrG <?Tm 'Q oalO'U'e? I^T i 

$^3 : *IC3$ C 3F Tt 3 f CSTC^W C^lC^fl 5hl^i : 

^TE 3 % CTTPf : C&m (Msti *nf& RPrB W 31 * 3 * 30 ® ^ , 

06 1 (.*$*$ tfrf : iwtU ftp o©!(J 5 osm C*lPf Rt^lM 331 ^3 i 

OSfcMtf. 05 lt^«r &&(.+ f^6lt< ^fW% CTU?f *H Wl TOT TO? 

$83 : 43*fl> Piftst c3ft^il*TO £FR3 <33fi> w>lt*D$ (Tittfc^ *tJ!3!*IM C3fe$jl*f^> 
3i*trat3® 3*3t cw§ *iigi i 33131 ^, osto^s? (Tirt^ 5 
c«HRtf 3i*IWfita 3*30® ®f$, ^\m C*iPf *1<3!^p® ^Iwc/v* >1H C33 3*30$ ^ l 
A 43* B £tf'533 *fl? 3*30® ^C3, 3t (*f) 3* ffeca CWT^l ^C3C^, dj ^s|^ 

^-i=¥ 


<W • A 

+ 

</W v ( 

v c 

p v 


V 

• B 




fist : (*) >q (3) 

43*fi 3 TC§pS c*n< *n 4 ^c?f% (i) 43* 43 *nw *ijmwiw ^2^ 43§ C3fir£rm ^ 
^<1^1^ ^rsrjpn c^i^ Rww <®t 3 i 

O *lc3^> (TTPfo fa^IW C®TC^ (TTOTf^t^^^Tfa? 

$$3 : I 4^pf5 *ljl3*i1*1 c3fer$jl*1 R-43 'wlU CTTPfc^ Cblt*^ V = 1R 

43 'W# PtRos? R-C3fe%JTC*J3 43sfl> (M Tfrgf (TtfC^ 3MI'8f3'® 3*3t <710$ *fTC3 I ' 

3W0® ^£3 (71, v£T^sf& c\»|Cn>^ OT^-Plfij'Sr C3fe%Tffi *1*1313 43*fl> <61 M3? C*TPf-‘3JT3TC 
C^fflftjW >1*Mlc33 *Pr$*TJ 3J® *1TC3, 3f^~ 


fBBB 


K 



L T-T '6F , R-*nR£t> OSn^&^HTTI 33, 43* 
ii. 3-? *fl> *nRft ^IW’Gwn *WH 33 I 

(*) ffen m *ifp i a ^ b w <jw ^\ c*it*tt «iw, w cs^ ^ 
v, ^ra*t r-^ 3? 'sn^snl^s c^icti csk^ 5*1 ^t i a ^ b ’on^rsnf^ 


U 



KfpT-iPT ^TT^fRTt f^SSH 'Q <t±(t 


^ (^)^ffel^T^!A<3B^ ^SMf^O® OoTO^f = R ^ ^f^|^|(^C\i 

Sj*f = IR = V A ^ B 1t f? ^ ^1 ^>C<\ I 4»!C<C^5J C^RJh Pr(.^ 

gtffcS ^ 5 , R C* ’SJMR I vi46lt^ ^IW^B (7 ipf C'blt^ (TTI^ *°lf% c T® 1 

q jgjijj- HH. ^Ih"U 7 Hi ^CuQ^ ^JNJI R*i I 

Mf 3 ^R3BI ^flNTt (Explanation of Kirchoff s law) : 

^ ^35 ^w*i ^4 .* c^ihi 4* R^c^s ftPr® 

^»nfe|f^ <7mr^ ^pr ^ 1 w^t, c4icwj (P&OTfc^i ^Fpf5 wn^(,«i ®n*r® 

fta 5 tTpff^ OT’tw, & R^f® ^TOr^njc^i ft^f^tPrc®^ 

#f*T*F^ 5PIH I 


ftc? ^bfC ®j^c<p ^ItJ R*^c® [o] ^sWM ^n i ^r ij, i^ i^ i 4 'Q is 
'SRI%® I I a 'Q I 3 O ^0® R^® ly I 4 

« l s ^WW-D*!^ O ^vWhl^ ^pfSR I 


V. Ij -f I3 = I2 + I4 + I5 

^ I 1 -I 2 + I 3 -I 4 -i 5 = o 

08kn>6f ^ju fvftn ^pj : c^K.hI <y^ (Closed) ^lR55 (EMF) 

%wiW^ cwn ^ ^ 1 


^ W- ABCFA, EDCFE ^ ABCDEFA. 

I * ,#fc ^ 1^St?i ^zt ^t csrc^sf ^3j ^2jc?mt ^rsrm c*rc® <ufa 

‘•pCPA^ 

E i~l2R 2 -I J R 3 = 0 





tfyb VQ 


iii. ABCDEFA yMI 

E|— IjR| + I2R2 " ^2 = ^ 

O £ffl- . fa fa WR «RC *1 ^PTJT TO ? 

$33 : c^t -!*1 : WHT *T*R ^fi ^5 3 $, 

N an°HM ^fWf 3 ^ 'Q ^ 5 T% * 1 lVi<i « 7 ^C^ >I 1 WJ ^W I ^ ^JMIW fHsrf^lfas 

i. ffea W5 ^ I 

ii. 7 & s l *KWMHri (} unction-point) ^T fsfa® 7 RU& ^ t^s ^Iw 5 < 1 %$^ 

fasjij *W ll Ht^ ^JT THTf 1 

iii. W 5 05 TC^ OTP (Polarity) f^ TO 1 fior’l ^Riss ^ 1 

iv. <afa%JIOTJ *IH ^ 1 

v. <PTC 3 $> fi^c*!? *Wtbt.*J fa$ ^ m ftPr*"! <RC® ^ <<H* t^s\ 

^5 <^lc® ^ 1 

vi. ^pjR W <>ilfati>* W 5 TR[U 5 (Ej, R^ Ij ^nfif ) 1 

>wm*c«i ^a sjeitotj c^rm wjt ?ni tr, 

^5? 'SCTt I 

vii. wfPR 05 tc^ ^a 'Sjon^mm, c^fi 4 *$ *w ^3 csr ^c^ ^rffaw 

t^nr® i ifFsrrc wm ^mi jf^ ^ro, fsfas fa*(c® ^ i 

viii. qHJMlf^rolc^ ^^<wj fc t©tA1l3 ^TWR <Rc® $M I 

O Sfitf-Sk. Series ^3)4 CVR ^RHC*M 3Caft C*F<R I 

$3* : 40 $ W <j^t faWTWI ^3T ^ l ^fg aft R vR ^TCT E "tfaa 

^15 ^ ^c?rc$ ffea (^) i *4? ?r^a ot c^iw! fajc® ^ o$twi ft*x^ 

^firinaj 'jih *JK3 i 

R Ri r 2 Rt 



OAAAAq 


OAWV — <ywvy^_wwv C 

I 

Hi 1 


I 

iw — * — * 


e 

<*) CD 

4^4 VW 1 ^Pl, ^Hoti 33 ®^ SftpjTW 31 ^, 
e = IR 

'sn?ra, v fen r„ r 2 « r 3 gji^ct o^t 5wnc?i ^ ^ e ^h>w» -tf%*j ^ 

'*$$$ (H*m 1 ,( # 5 ^ c t ^vrvgi^i^ 31?, 

E = IRj + IR2 4* Dtj 
= I (Rj + R2 + R 3 ) 


■2CT^g^T fefeiPT ^IW feBaH 'Q 

JJIH (Ri + R 2 + R 3 ) lfRS fi’ <3TW? ^ '5(TM e 1 5RJC5 ^ ^>U feg | >11311? ^«. 
jgtfSfS 5?®- 1 •*& C?TW? ’IH R ^PT, 

E »IR 

t^pj B _ r, + r 2 + r 3 r-gp o% wioni 5W?®n gh? ?ot i <7f?i ?ni, <pMc»m 

5jj @(C$ C3IW? CU^ • > i i )t((.il? ^t*a? ■2WI‘I ®H'3?I ?T?I I 

0 S{"(-b'0. >'i*(ta?l*l ?^t? rtUI ■vliiHtWl ^013 *itfll'*l GWH I 

M, . fpca ajpfpfe RmhI ?S31 ?RS i 3K® R„ R 2 « R 3 G3T*f?s »I*IW?W ^31 

^ I rn 3I? 5 , a >3 b fe?ra? V i 'It^pl, R„ R 2 « Rj C?TC»l? WP1 ^3 WWW, 

. X i =— ^ i =-^- 

l * t/ 2 r 2 3 r 3 

jpHa^’S 3 ^®'^ I = Ii + 1 2 ■*■ I3 


= x + x + x 
R, R 2 R 3 

= vl x + x+x 

l R l R 2 R 3 J 


VWW- 

r 3 


■WW v~ 

r 2 


sA/WV- 

R. 






^ 3ft Giw TwntGi? , #?c^ c?siGn 4353 s caw r ami? ?s?n ss in? »»o fe?i 43 ^ ■sirara 

^ I 2Rfe ^C3, S5C3 I = X 

R 

?®? 1 ° ^ = I? - ^ IT "*" 

R-GP GJTC33 ^VRSaW 3W3IGT3 3fH^=1J GH3 3W I ^43, 35? < fc3 s 3 3J2 C«IC35 GITC3? 
’wicna 5it«?n3ra i 

® SfcJ-Vb. 3 sHgF 3 51Gmt 3SGI S5f^ C3STC33 C# 3H3IW3 ^t,SJ3W 13^ 3^ I 
- : ^Sf^, C3STC33 C3^t 5W3W ; fel?3 fe? 1fef5 ssf^s. C3S^ <3%5 3RIC5 I 4GW 

BP^*W'*I% 33131^5? E„ Ej « ,Ej 43\ «rewSH Gn? 33RR5I r„ r 2 « Tj I C35WSW13 3TC3 
cat? R (£)%$ 3f5 35313 43 331 fe? I 313113 35f^a(31&5 33 I 3^ft® ^|-fc»M R'Sl^ 



j 


ttbr -o 

^j'2jc?n T t *n$, 

E, + Ej + E3 = Ir, + Ir 2 + Ir 3 + IR 
= I(r,+r 2 +r 3 + R) 

,. 1. jLtstta. 

r,tfjtt 3 + R 

^ n w *fSF 5TO 5 ^ro, 


R + r l +r 2 + r n 



cro* e ^^rsj^H caw r tot, 


o 33- **. ?H rat am to ^ rerro jPTO^w .mMi(.jn 1 

* _^ ,WI 5,,nwn,T ^ E,, E^ 'Q E, fesrfS cTO^ r 

cnw? to sramor mm 1 crowro «t cm rm^ Fu r> a fj 

c^m (W35 «RT^5nun "*^101^? i 2 « i 3 1 

P'JWQfip ’Pf’tTO^^TONTO’fft, 

i=li + l 2 +i 3 (i) 

^ps ^fe»M ftSftl ^TO, 

PE.QRP l lfl + IR = e, 

PE 2QRP I 2 r 2 + IR = ^ 

PE 3 QR PW^t^5,i 3 r 3 + iR =; E3 

W 3 TO r „ r 2 * r 3 fTO to «1 RR CTO TO *T$, 


i-I +1 +/-B.+ R. + R.1^. ^ ^ 

3 (h r 2 h) r 2 + r 3 


(i) ^ 7 T§t^ e I TOTO TO <1$, 


i + R + R. + R.) = £l + ^ + ^ 


# n *TW$ CW W^f 6 ! WTOI ^ 


H I + E 1+ En_ 

*1 r 2 r n 


, J 1 1 

1 ] 

1+ra — + — +.. 


Vl *2 

r n > 


3fef5 (7PTC7RJ ^(y^)«o!q<p "iftf* E ^snSFSfto C3t*f r ^C°l, 

y m nE/r _ nE 
1 + nR/r nR + r 


3, iwflJ OT3 'Q 


0 4^-br^ ^PpfaRf ' 3 J3J afftlN <$t($W 13«I I 

• P, Q, R, S ttb iff* ffea ’IJFrsTC 5 ^ 

5ifa< ^ <*101 (7i *tt^?ji m w t^iJcSH i 

«jfo*tr»R : p >3 q-ceri trcto fo =5 b R « s-43 ?i?cto fr 5 D-<ira to 
HW'oiwiftSra Ifg: TO I P « R-<« ^TOTO fag A fa|ff5 C’fttS fa$g CTO « *1IW*lWlfaSra 

TO ’pTO C fagc® ftfas To TO? *1)H'4>rwifir5K?RI faTO TO i to p, q, r, s 

C3IpR1 TO *tfar& TO TO^TO Wl TO1 TO TO ’IJWelMlfaBlM faTO R ^1 1 
’'N’R’IwifoSig fro (3TOT SRlfifS TO R I >3 TO I ^TOIRI ig = 0^5 I 




<ZSo StC^F®?*® fafoiPT ~JTT*rnr c t ftWH 'G ■g^y 

*IW ♦ft, SJtBlf?? a® E ajat , 1)l e i'slc^lfil>l(.^4 CSta G I 

B Rif'* ®Hta? staa siesta ast? ait, 

ii=»3 + «g 

i 3 =ii (i);Wt,ig=0 

^snat? d fa*jt® ait, 

i 2 + »g = i* 

at,i 2 = i« (ii); ansa ig = 0 

«wHcim fUa ’ja sttsta ast? a^ts abda ’srpi? ^at alt, 

i,P + igG - i 2 R = 0 . 

at, i,P = i 2 R (iii); awl ig = 0 

anaiaBCDBWissHjait, 
i 3 Q-itS-igG = 0 

at, ijQ = I4S (iv); asta*t, ig = 0 

affSRH (i) « (ii) St®, 

i»i 

h *4 

i h 

*'T = T (v) 

*3 *4 

sftassa (iii) * (i V ) sc®, 

>iP _ i 2 R 

i 3 Q > 4 S 
P R 

at, — = - (vi) 

Q S 

(vi) at aftaataftfe® stSt’SH ta® ^tf®a affaaa at stSt’SH fiesta atata^ta *t^ apt 


*ns l 


aft> o 



•stcvaa’^a taf^fiaa ^nataa R^h 'q srgfa- 

WHfS *3 *lMf STCTS vBWH, ^t%I, sRojjlfaa 1 'Q 

^ ^ •strata, 

I faa#, afaarff slats csraa « a^, aaa#, fa«a 
¥*' I f gfcareas, fit. 4 ^ 55 . R*Pt 

* Generation of AC and DC voltage, thermal, hydraulic and 
nuclear power generators, Electric motors and their 

_ applications, Transformers, AC transmission and distribution. 

| Electrical instruments, voltage stabilizers, IPS and UPS 

1 “ 






Generation of current, Electric motors and their applications, Transformers 

0 sta-b-8. as star? (do afsa^tf stats (AC) ant* at*? >awa ansi? tSrjpf *?h i 

; stats : aas cantst a^l? ssi fats 4asfat® fasta, starts® ss®tw as stats at 
(DC) stats aw 1 •arses ot»ic*Bc.®Fa (fagw, $«ra?) astsias e awN* «<h 
* tt* 5 nt at 1 f®$ afaaff states? (AC) csta fa^ta^sta? aaiaias <3 awtat* cs? 5 ? start® 
da?® at%® ait® i stales? ass c®itst ®its? saj fats starts® wo#s sppf® « was 
anara at i f»tg-®ts«iwts cats? watt® <3 afsasa f*ira Jta^t stats ajas® ss 1 ®f®«. 
ststsfa® 1 *tt 5 t <3 srjt® tta®ciiit 3 fi>v <psos 4 ® 3 *it sjaTsaiasj® ss 1 
arataa® fa^w aaasts ajatt ca fa^rc asaais ®t? ®t afssif fa'll*. 1 at fatjwt® sttsista 

aisprtc? isas^ft awaRt (rectifier) aretwi '£ta^?t states «tf? e i® a*at aa 1 

♦tfihrtf slat? : ca ssl^ ajatt^t ata aaaaca afaa^t^i >aat ®f^ statca? fwe *ta a? 
awtta ®tcas s#alf srr aw 1 aiaajfaw crot »aa^ siatts? espt afaa^f siatc^ afwa atca® caPt 1 
afiiaff stall ^e«g ?g ?i^t?Ft 5 i? itws^l sj?t| 5 ^ aa ®taaicatc® 1 •siaaitat? 
aatl^s anemia ®caw ca afaaff ®f^,sfat5^ Ta ^cSDw? ai?jcaj ®tw states alaa® 
??t aa 1 ®|^c®? atfeyt $$$. lac® a<3at? wt 'Staatcat? aare® « atatai® sttra catcat 

'#?v£t ^5 ^ 1 «tla?rSf statca? ata >aas |5 atta^a ®?aifl®c® ^fa caw ad® >aat 

’d^caw^aa ica^ ^ i ^ i acaiSwa cTOfa^stmasaai^asaiataiaiasaatataai 1 

states? croa a^<r?f ®f^ starts? aiasta ^acaiR®i attaas 1 alaaff starts? 
ewa c?l«p?]W IstasSna <3 asjf 9 nfa?]i®-'a? atat sjatsarat filial® S'aat? wt dj^feas 
*tfea atasa asa sa 1 afitaff ®f^a S«,ataas ata ots? atait atl^ta aaamrsta? aastatft 
S«,ataas ata? ^H ia atfaas *tfe §a , uaa <p?t at? 1 >asi®t aiaa^Sf ®feaaja^ta c«tt^w 
ana Sr a r as^ i taa atsttat sftaraaatst aasttat ^ c%a ®t®a St’waaTta? atsttai 
'^fcaT^saiTcssT ®attat at? 1 •ijsat fa^«. aaaais 0 a* 5 taa c$us afitalf starts? suw a^a 1 

0 *#aff starts? (AC) caatfstat? 'araita ajrait w 1 
^s? : al? N ^ s ^ istas? ^ otp at h sttawia^ c^w r®a ^ 
1 ata a# ab ^a^ a?i 1 ^ cstaa t’ftat? ®w 'aaf?® 1 

®q^faas co wtfaa caw ’gats 1 

^ asf^ asQ^tt&a atas n ^ an? c^ataw a i arsata ^#fa cctaas a®taat? 


■SIWRR’R RtRRjR <3 fiTg% 

<p = npAH (i) 

gf? t rrcr e c^piw ^c? a, b, 3r$iw frcucs i 

3(%R5 = H cos e '” ' : 

.-. sfem 05t^ wz 3t rrcrrir r^rji 
<Pn = npAH cos 0 

= n|iAHcos cot (ii) [*.- 0 = cot] 



CTrag ^ftR? shj sifoan® dfftRs *ffor&( rtJfj, ^sissr f^.. 

®fa#t5 '4HWC - ra *TCR R'JJ'Oh^ Rfe 3T|% 4??, 35% Rfe^ v .' 


E 


=-4-i 


^-(n^AHcosoit) 

= njiAHu)sino)t 

=Eosino)t (iii) 

Eq = n|i AHco = 

J l5l < M e t (iii)-C^ R$RR$®1R (Sinusoidal) R*HR>3R RRt R5 1 


(*) 4*R R*famR T5CTco = ^RC? | 


(*0 r 5)3RH (iii) (Pte* <RR1 RT5 E-^RI RR oMR '3R3 R5C5 | 

(»t)5RRt = 0, I i 

(^) t= ^.-§T ^lR^E = + Eo^t= |t, £t$'5J#^0»IE=-3 ) RIRi 
^sjpi cw^woi, fo^fa riw f^[iw* »i% e-^s 5R^5w^cRra + E 0 <^45R3aaj»i| 
jr crbi tf^ni ’yu w fUrr i 3 rsi*ri ftRfte fep Yrara^i crw -Eq^i ^^fRRjpi c*ra 

5IM 'ailw I 'sWptelM fiij)^|«i<p *|%3 R|3 <j'&*m ii]?s|& 5aF (cycle) T ’TO R*Rj) R 5 1 

«W**itol : RER 3^ C?TT^ R I 3T5^ C 5 c^TWl ^ t-C5 SRTCRiajt, 

. c ILsinoa 

1= r=r— = bsino)t (iv) 

' £ * ,! 0c ; t, io = ^-= Rt^w -sRi^snan i *i%a RfgR\&R5 wi «pit5?nait'3 Rf?M^® 

^3 i « 4E35 Rf^ff 213TR (Alternating current) RSWI AC RR1 J5 I 

o •sw-trb. RfarST spnrtpt (ao cress *iarrar% RtfstwRi f%? 

^33 : Rf?R$fsjRrcR3 c*m rrpwID 5g5F5f%i gift fro 3>3i reri : 

iRRflR (Amplitude) : C5 (RRERt 3lfoycR fgijj«bMgi *|fg; Rt SHIM*} RC#5 RRE5 5 ^ I 
faSRRlfNRRRtRl 

*1. R%$R 5® (Cycle of variation) : RfRR'Sf Rijcon^ *|f$ 3t R3TER3 RR ’^RJRff I 
CRE5 ^WRR, ^5«R3J|R CRE5 ’^RJRIER i*RR fRRfte 3lf%^C»l ^pf?TO C’TCU 

c^'sro jr era ■‘jHjuiw ®<#5 ^■agw f%wR5 srcnc^i ■<#^ 53? ^ 1 I 

’t. t l tl*i*i^H (Time period) : CT *)fg<rtf Rijjn>|<?«> RI S&K& j 

gap R*^ 3$ X5TF? ^RBPTR RCR I ^ T^RlfiWfRBlT^R l 


■SJCR'RR'R tRfR^flR 'RT»fRt e T fR'flSH <3 af5% <?^.'S 




RT ^"dlR (Frequency) : RfRRff fg^n^lRR *1% R1 fiRIR 3jf% CRC<t>C<b R^5 

t»rh R*"1j( *PW 'ilW $<3» R*jj<ol«i<p Rfe Rt SRIU^I <JW I linR 5 f 

^ n gRl I 

4Rl*t%rSf«RTCRR ( AC) RWT %&! RRPR I 

. spjSRTR -3R° SR1C5R RWJ spH® v 1l4<W RC1TC5 i Rl^ROIRt %RRR : 


,,-S >UR^t ■ £ RTR 


' ^jpnc33ife^R^r%RCTj 

f,RRRigie«(TO5 9 ira i 


,' ^ SPI5 ^ « rHr? CTR 5C 5 ! I 


Rfito'Jf «RTR 


fR? *lRR?f 2RTRR RR Rl% RRR 
3f3?R#tIR 'OR^RSSg | 


R"l¥R^t?5)^fet <Q»|?%ftRtg | ii# 'fl^R 
^ ^1 ^<1 ^8 OTR KR R1 1 


0 43-trbr. S}ft CRR (Dry Cell) RT ®R CRTCRR rJr i3 RJRRtR ®tjpl ^Fl I 

5r? : ’tin : 4 crir >wl5 fro csics? rrt^r wID ri^i 'w rrkri ricr i c*p|wn 

(H1RR RT$ « RSBt (CT6 firw RI'S f^CRCR RW RtR I Rffa RC« ®RC?I vflR^ fRROTit ^fR RTCR I 
3i^ WSt SMfHCR RIRfe ^-31^5 « Rli-RURI? ®^1? ftfl RNl R5 I fseflR* Rl^t 'PWfStR 
SRH C5I1SS9 RWJ ^BR RGI (H®? RIRt 'StR (d'l , iil?CM CR? ^151 ^ RR1 R5 I CRT) 

TO t#Rt R OT$ RIR CWtJ R®T3 CB1CS? ?R(R? ^R fR5, RR1, Rltk CJvST $5# R3T RS RKR I 
'HR (35 5RTO fRCRt RWI ^(5 C?(5 )|g RtCR I TOSR3 R5 41’lcfii ip? CR51 55 I 
^P*I : 4 t+Rt* RRR (R5KR1 R^W R?^ RS^ ^sR PrST %J 5^5 RTCR 

CRR I 


Zn —3 Zn^+ie - 

tf 915 3THH 4Rt. {R®R RT«{ 3 R 

NH 4 a-45 RCRT <ITR1#RS 

RtRf&® RR R^I 
^40 CRtRS W5RS 31PH ] l‘ 3f3F 
^ fom RfRTSR ^tRR RIRR 3573 , 
'^*1 B^t5 CRTtRR ft«3^pi RTR 1 

i ' H +2NH 4 Cl -3 ZnCU + 2NH 3 

*2H+ 3 


3|RR (H+) 3#I 5fCQ5 
R8 <m 5® 5CR#t 


— Zn 



*ifa 

•VJ1C3¥ 

♦W(W C5f^ 

.^pm am 

JW^TWS 

Aia^NH^Mflnrtw ^cf 


■M nO»> N H4CHWW icp 


ftm : ii^f5 ^ c^iiTJ^i '5T5j^f! e f 


^tTTCT ‘ I lfa c fS ^f 1 ^rQ '${ei<p£'i TO TO ^ £Ri ^ 


* , ' Wl» • «« I" I 3 I 1 ' I’- \V- I 1 II \ -V^l 

^(^^^C5R ( ^5#IRl^f^^R5^R51^51R^'R515^95 s C | 1 

i|fR3 %S iflR# RJJ % RR RTCR 513 R«(j %5 NH 3 RJR Rfet f^5 55 1 
^ 5wfif%5, 4JWfC«lU3, Rltwws 3HCRT ^WIW! ^5jfe 4$ C^TC55 

^5C5tl ;, 


X 



<2^8 RtoPT ' 3 TTMBT c t 'Q *fg% 



O ^W-tri*. cbmIwG*! Rt '®HRTC s n 1%? 4fl> C4H "W^R $*RI £|fe1%^$? 

\ : (71 ^$f^ TI JjSi 'Sf^ *tf5»C5 <Wf ^HRIWl ^1 

^71 1 p#9 tf’R fefe ^ 41 *TC33 i 

<m I ^n— 4$^ \5RRICTI 4** <#$ff V51MOT I 4F5[3t \5HRtCTRI ifc? Sfll# 
v&RHWM *J6s!$ I ^W *fl^FI vfl^lTW *lfiR®f £R1^C$ 4^*plt <SRIc^ <TH^’ 

fe : 43 fSRn 'dlfMC-B 'Q'TO 5jfeffe\5 I ift *TC3 3lf5F$ *t%£s 

*tf^FO$ <! lf3 c f$ <$31 "53 I 3t*T CHICHI 33i «JQ%0$ c<H«| Cblwtf*K4 ^R\£i ^ 
^ 33b ^poto? C$fa$ W3*IT3 3tB I ^5$3tv <Ri ^lf^8 5HR 

3$ I 4? *{ £fKJ C^IWI *t!C3 «MC*1 3^*fto$ 5I3R $]Q$l 

^>pcS6CRI *1l*JWJ 2RR 31 43*^t 5RKS *tto$ 3RJ1 33 I ^nfag foJ 

SRTER 3t3 ^p3*ll<I <1135 ^tJt, pfC«P3 *tfa» 43\ 'aiH'^CfWI C3013 <3*13 fH'&fl 3*03 i 

O sfct-fco. 4ft cwltatit 3t v&luiMM *t fa 'S <p|4zJHI^I r4h W3 i 
^53 : *T&3 : 40$ 4^f5 310$ i 40$ C$4 (field magnet) 301 I fc*c$3 *i3j$ff gjpn 

4$f$ $TbI 0*11313 310$3 <3*13 43fi> ^$1033 ^fRT$1333 ^P<J*tt 310$ l 3Mb! OT13T3 
41C4M3 301 I 4IWb{3ll>0$ fi^0$3 5? 013*3 *WJ3®f : $T01 3lf5f$ $3103 3Vlfc>0^ ’531H gjjJ 
^1WI$R ^9% ^ 31$ fe*1 f3t-43 ^1103 l &*1 fin ^lwlw<5 M% 

<<J1<W ^p0$ *m I ^ PltSfyS 3P«f d^JH'OfW '^t’R <IRt C 3 ^ ^5R1 W? 

^pro5 ^ ^s 1 3t»i ^nM r srcgs* ^ 

^T^sMT^t : ^Ic<jH^ <3^ ^$0^ 4 *IGR i CW 0 

croi ^ (trr 4^f5 ^po%^ ^ifa^ s2RT5: w 

I ^ (TRR ^C<J ♦RT^Rt WTO f^f$ | 

fQ# ^$KR? ^tOR W! ^fsni ftfe*} ^^fR5 4^ W fe?I ^fe3R 

^ic^rc^i ^ 5j[os^ mx i ^snf^g 

?TH "^0^ ‘‘W ^^UI, ^C<M "*!% 4^® ^rt(.H< C3OT3 'Q v ft ^W I 

O £ffl-c*b. Rt ^blWIWIW ‘toRR f^f>T C^IC*G«t ’fjft ^ft RTO? 

5prR m*m <j\ ^t^rff ^fS ^ *hi^ic<jj ^$i 4 ; $^i 
5Rns ^ 'm i 4 W3 f^#ff^$ ^TC^ : 

C^aj-p^ : 4© 4F$1^ T$t WRt^to ^ I 
^t. Rt : 4Bi ^ g(^vg 4ro 

4^16 ^SHTToRPR I 

*t. : 45l ^ ^tl^s i Tjfij Tjpu&M ^T- 

*tr® ^ w^Sf -?h ^pto 4^ ^^Rrr^? ^iw , ?p^t^ *wi 

4*$ 4^ 1 4<^R <$W I 

3H : # 3t*f ftR-« ^W *W& ' 4T09R ^ 4^ " r7<; 

I 4 I 

: 4<pfD ^fsKH<i >\WtKi ^po^t R! ^Ic^bl^c^ cbl^c^OiR r 

| ^po^t cbl^4C*i»0iR ^IC^T ^JO$ ^H^C°i 40$ f5np*bl«i^ *tf^ 4^v ^ 

3$ 1 1^? 3M # ^W«r« ^rf»f5 (?l 'fl(lt<bM ^Q%5 R'jJ^pfW *!& JJ * 



f^f^iPT '^Tt'fRK R^aH >G <?C*/2 





^ 

j^i jjtR '5rf%? a i *ifi^ ^ca, , ® i »R 3 P , i ^<3 •'lima anptS&caa ’irs <iRa^ a?ca 
dj* gflen ^a^ 3 i»i (oas^ <ir$ wt asia 'sri *ff® i wt ‘aa^ f^i 

ja tfif ^ W*J ^ ^ ^ ^ i aRga^rs fa^«. 

^ j^jj > 2 jai? i 45 t$ awl <5^5^l aiai^ 'sWHitviia ^pitHaifas i 

_j_^ difSf <3 fiSf% ^nRTwia "awi v ii4+j ft? • 

® . ^Tgniaima ^iRKaj *ifaaff R^stai^ ^<351 ara asita* jqftr «i?riwi aw i^naia, 
5 *^pnpna ^rrowi ^a^[^ fa^^ w ’ft'erai ara ^rca* ftft 'branitai aw i ^ift 
^puc® c b l ^^ CT aiaf^s 4a^ ^Q^a 5 ’tft «icait*ia atajw ^faca ^5f^, ^ai 
> ^hhmw ^srcaa fq%^ alftwlw^fta ’gicaa <wi as i 

^ CTRipna fo%a 'jstTre ^ fea fat aiw i feft ^TMcaia ^jiw ^ 
« 3 ^na ai's atca>, >4W ^3Ki56a aw i 

.pi ®nr 4 pna as^ srr ^ara >iia5faw -aat aa ^hiRw «faif^ ^a i ft? feft 
-.iaaiwia ftp^ >wlat<» siaifts ^a i 

o iffl-k'S. ft^r*. ^anwa RR>*| aaft a^at ^a*a i 

sis : fau ftj^^aiacaa aasft a^ft ^ai ^wi : 

7. cBHiiatiaa ai^icai : c®Rtca^ca 4asf6 ’^tff ^wa (^ ^rspra^ i^aicaScaa 
cvm) ^ offaas cwa aaia^f ^iw aasi wTJSja aiwa ®aa a^ arasfafa? >aa5f& 
a n a ^ ma cblw^Tata acai liiasfB ^fataa akitaj aaaftro ’^aTW ^ 

^o%5 <s f|« p t e ia5 aa anfa? ^a, aw aRa^ff ftjssarc a^w aiw i ^ w RaiRt 
<3>3iwaaiaica aRga^fc® aaaai^apataa i 

a. a% cyiwa a i yc ai : aacgi^i *nft?5 s^a t^ftas *tft « aftift afara 
aiw i aia a^ca w ’nfttftw •aifa-wwwa aiajca a%iRr® asaw, 
aifaw aft^s ?.^a> i aft aft*tftw «ffa«t^ ^ca Siaai^a ^arrs a^a aa, aw 
fJRiaftca atfs ?a^jfc>a> cstwicaUta ^fa aft Stag aa ^atfa^, csfaas anwwa 
^ i c ^ i catica aft*tft 'sna cBfa^wssa faRre <w4«j«iw aa fa^e.aft i 
*■ Rfts a^a ft^r^araa iwtga (•at'sata jji^ 5) aiaicai : ca ca-ta canw snffta? afta 
^a aiaaiwa aiarca^-sntacaTsia (Prime mover) 2a$ft* csHiwUa sifts asta 
%i^®«,asaRttaa i $iw ai>3aia at^ aw i ait3aia ai^sjapasgsiasta iaai : 

>. fcjg^OTPflft ’Ti'aaia 31 % : ca *ireata sic^ *nftc® a^a ??ft^ *tftw 
aft^iftcs aiarsfts a*ca 'sia aiarca Uiaar^a ^Rca aitaa* i tft Stag a^at aa 
■•gat ^laafea at^ ^a^fta* c^itaUa artaasaftw ta^ft^ aiai'sfts 
aa^j ( Tsrca 5 af^iBt^wasfSas *n«ata aw 1 atwitwHa anasi?ca 
^fesftwa^a 5 arsaia aic'Ca ^ataa ^rsi caai<3af5 1 
arsf^i »rMata 31 ^ : ca ai’aaia aic^ aicsfi casfww aaftos fa^rt ^.aiaa ^at 
^a, 'siw anfw ataiaia 91 ^ aw 1 ar4t®i ar< 3 aTa 31 ^ «iiaia ftsaa awa^ 

<2I%5 ; 

'• fta *iraata 31 ^ : ca ar^aia arc^ *# caw an fSn^ aaa^ an arat 

ajaca Siaaita >fla* ■aca Uiaai^a aiai c®aica&taa ana^ ^faca ftjntft 

«. " 


£1c.<i* , m' 3 Rf3<iI3 ’TWRW RwH 'Q 


ill. 


IV. 


$33*[ 351 55, 4it4 ft3 • p ire 5 SR aft 5i?i 1 >45 anaw anft £taoq ^ 

3I5TC51 'lift C3E4 aM ^a*? 4C5 Sl*<il?ti aiilCHI 55, 41535 t>|5ai?;( V! i ' 
S'S’ ft3 >44lT> 4*iosalw 2K53 4C.H, 4a<.4»ix» 5C5 tp5I5 fft® 'Q?rf&B |^. ' 
<H13lw fipw ^ilc-n I 

ii. arm ?T55i?a ’imtoi 3ft : ct 31*3515 arc 5 ? $4 4ta « stta at^^ 
5i4ita5 ana >jj|>t fifra 4w >2f f3f“|4 3I13E4 5lli^>“tfe ^ 
?1351?Ca3 31W Tfo-^ <s|*BmchU5W ^5131 $*33 451 5^ ^ 

aim fti55i?a 31*3515 aft am 1 

fftwR at'esra 31ft : ct ai'saia arcft cBHiwScaa snSatamraw- fe^* 

?fSH 5151 blPlttl *lfe >B?3»J 451 55 4lc4 feBf3 *5^515 aft 5 W 

ftCS3 ?f«a : C5 ?fSR 51?E55 5I4I3C4 fa1a<blC55 0545 3jf54 405 
^3® 405 >45? 0504 1®0®3C5 (73 405 ©4$ 51413 5I5t 41 ^l%Jj *|f^ | 

$*3153 405 4104 l®CS?*i ?fe 513 I (©OW ?f8R5lft4 053t051>5Wll 54(3 
'Q ^Fofifo- 31*3515 (45*ft fefflW) 555515 51 5T351I54 ?f$035 35505 
555 Pl'SHM (.*11® 51 134 ml® 35551055 'SHI 51554 55 I 

v. ft$^5t5 314515 J|ft : 05 314515 3flft 4133fft $^315035 3T4 

*lfft05 41031 *H$C5 3lf*tC5 t>M5l?3 5131031 55 4114 t3©ft515 314515 aft 
3303 1450145155 305J ?$05l35t3 (IP*) 15®®>5H5 45 ftsiBR fen 351031 53 
>5 ftalB?035 403 3W 41331^5 ^55 5ft | 41535 4 413"lfft f3lft 31?3-. 
315103 f55-44053fl05 <7)51 55 I 4 4405S105 51134 3lft ©v? 41035 515JW 
3f534 555 ftC55 315I04J 5l551?3 ^5C5 C5RTC?ftC5 fftjj 1 ? ©*3153 451 
?$0<lft5N (U 235 )-^ 413 ©*3133 4541 45315 0505 *o 34 43 Cafr i 
519TOt35 515tp >55? 315515 800 0331*3515 3I55I3f54 ftp* ©*313304?; ftra 1 

1 OT!?J ^iMw o OTT'S?nt 5 ?[ C^g ^[ ^s?i 

vi. C 3 TT®TT?r <> ft'QTIT^ JfT*5 • (Mt"\ ^H&olw C^tH, 

5453F1%5 '55^4 C535T?C5 ^453 C5C4 fe55 C53T5 f^B <5r4«i 

315U5J 413 3935 4C5 5H44 CT 4JE35 3J3JCT 15^^,3155 451 515 I 

vii. 314515 31ft : 51$5lf34 @^3155 C4C5 3151534 353 s 3ip 

53F 4 ^ 3feng SK3315 3TPft f5C35 5lf453F %3C5 51554 55 
CWUZ 5^F3TC543 515 4^51^ 45 >45? 3%H315 5RI C455 C5^l ^ 
3C51Sf3 55 51 1 5141C55 3i4W3 5ftl5 ^ C3C4 515 31$3 314C33 ^ | 
f5f 1 «. 3T3 5PTIC31 5OT I 3533f5?5 ff5 f53l5WH3C3 >4 55C55 C 4 Q 5 ^ 
3lf55 31*3 bhlt.31 517^ I 5S31W5 355 ^3fW4 >4 55C35 f4| C&3 ^ 

0 33-a«.?5^f^CTfl^1%?f^(?llln55 3^, 41^^531# 4 5155(5 ' 

®45 : C5 4^53 4f^?*tfe4 51^4 3%C4 5i318f54 535 41C4 4fe C5l^ 

«HH5lJt53 5C4f 4^«, C5ft54 ^34TC55; 531- 

4. >445^t 3515 C5iB5 51 fiPi C5fB5 >45? 

3. afe^Sf 3515 C5ft5 51 >4f^l C5ft5 I 



f<iPi>iPT ’33133 P)>s9|«i 'Q 3<(fa* >?53 


C5ftC55 3^3 4 4T<la31^t 4R3IWI 451 5C31 : 
jgH . f®f3 C5ftC55 3^3331^t IbPi C5RK5BC55 5141 1 >45 3513 '3j?*t>8£3i 5^55 ; 

(j) C431 ^4, (ii) 'SlItJjDlu, (iii) 4^jftS5 4 (iv)313 I 
( C^a^4 : U5fl<pf43 >4 r 5ft^lSt5I4fe^4 >4 5C85 (74C5 pt45 5TO 535 | 
9Jlt<J5t5 : 4151 C315I5 3^13 435 41^1^4 4p>H5 415 >$fet3 4ffCifel3 ?4^ 451 55 1 
& 45ldft5 : 345 41515 444173 3« 4J1S5 31C45 5151 35*35 C3C4 4®f4 4T5 
45 ft i>3 ?4f5 451 55 I 

jv .3l3 : 41^3 4351 41315 5151 313 Ml 451 53 I ^lGfell5 5^3% q 3fgg 4^ 1^1.53 g 
31t4 3?^3= 31C4 l 31C35 5151CT 3IC3 3?^ fe^%4 >44fi> 

4fe^M4 5C35 ®33 4 3f55fe%! <513 31C4 | 

433 H ; qft&S) C5C4 4I1C4515 ^3#5 331 f3C5 4t^S,35lf54 5C3 ^[5C4 45 * 535 I 

^5 ftT*4 5U35 fe3I3 5^ 3T^5 W! ^9^4 ^1 ®«,3^ 55 1 *j 3C35 'Sjfespf < 3 pf 5 ?jC 55 
45 5® ^2 C3C4 31451 515 I fO%4 4^3515 514R3 ^35 <534 315 I 533 

C5IC5 433 >4C4 315513 4^5134 53 4nf5? 55 I >4 355 >^ ftl 54 

C4OT ^5 <ftt54 5315315 31C3 f3C®C4 ^tf34 43C4 515 I f' Q#5 ^[«fC35 31W 3TC3 
^ftl>34 ^C5 | 43 533 ®35 415^15 41C3 4^3 ^4% 435 C4TC31 5=5 fe51 415 

3 ( ft? 3f4©?413 5131 >44? f3C4 4HC51 >45$ >4f^C5 515 I 

4 415^15 313 4 4^ft?5 4t?j35 5 C 5 J afefe 55 >45? f9%4 4f®<? £1515 
55 >45?f9%4 >44? f3155 41C51 ^515 C35 I 
3fft4 3131, 3P°3, (5lft? f5W 4fe C5ftC55 5T55]f54 31513 C331515 I 
03^-5»«.4l53Tt51 4 4f?«, C5I?C35 5C31 31^1 fft? 

R • W 505 3T5H3J 5lf34 3fe4 4% 3fe« 5ai®f54 451 55 4114 ® I 53 I C5 I 3173 I 
^5, C5 505 3151C51 4fe^ “lfe(.<r- 5lf34 3fe4 5\30ft® 551 55 41C4 4fe C31?5 5!?1 1 
ft)54 '5||C<1C35 ^35 f®f% 4^5 41531C51 ?4ft 451 5C5C5 I 43lf3C4, 4^5# 4H55 
Hj ftlv-is SJ\i>|4C4» 41C® 3lftC5 4f?«, CTft 5 frsft 5 RH 5 C 5 C 5 I 

^45 -31NgC4 4fe 35551C55 5301 4153HRI 5J554 55 I 'SI^, 3131, 

’ ff *l ?«Ilt3C4 4fe C5ft5 51554 55 I 

^•3-<&®.,5l3433i5 (Transformer) 1ft? >45 3&3 1S15T3 45*3 I 

^ ^ ^ ^ 5 51345515 515515 451 55 I 4IC55 

jT^ 5 435? fatycvs* 5J515 ft«5 415 I 41? ijt5 3lilC4 5£3 5]f54 415 

^ 3155^1 1 '511515 5()lf*351W ft^e, £J5lf54 45C3 31?3 33 'Sd?^ 

^ 1 4 ^31 >44^3 C3C4 W?[C3 31^4 25^44 f545 51 C41Cft$t 5141131 

5^ [ ^^t^l5I5 4fgai1fe5 51C5 4C3 515 I '5H5I5 C5ft C5Kft®? 515515 45T3 41T55 
^ ^ 4C34 C5C? 515 l >435 41513 ^,3133 C4C3 3151534 iboo (75lft 

5 l 5 |j /^^l ^ 1 5,s,3,5,^, 431C315 4131 <4T4 5,«o,ooo OSlcft ^ft4 451 55 

Z ^ ii000 > 880 C ® 1 ^’ 3551 55 I 

5551C31 51 5t?lC3r 505 315 S13555515 I 


<2^V ■SETO?*'? fa-ealR 'Q 2)«I% !!^C 

5 l *HM*I IC3 «fIW JRPI W15J3 31ft? ftf? a«)'3?H WO I 4 WW? §?? ^Jl&IWI ’fl"’!? C«tr% 
fatyftai-aH ? f?f^ ®1?I3 ®1C?3 ffil fofr I <fl ^1 -am W <&* ^ % fc) ?%S»I 3 5C$ 
ofica | ^ T5H35 '5iM'& ?1 «fft >is^tTT WtWI 'SlWWt 3tft I fO^t? ®lc? 3 a? 31ft «%, 

®cpw jRjTiM a?i toi sura aift arcs* miaai? m&w? wot unit 5 ? 1 ^pr 3%if3 ^ 

m ?<s%f cwtrofc ^ ?ui 1 cwcrofa? mromt to w\ aW c 5 ^ n* 

m 1 orfk 5 *mm ?iynft ? *nrt T ?ro ftipfoi *iwm mgc^mwftit®'*^ 

api^ -smHm? <n<an to 1 *im? 13 m®? ?i ^nww cros Srcron? aFrers ^ , 
§53JW? CTO3 11 KV/132 KV (KV= Kilovolt), 1 1 KV/230 KV mPWCW 230 KV/132 KV, 132 
KV/33 KV aaif?®?? 33 KV/11 KV, 11 KV/44 KV frmm 3FW5 5? 1 

o ^Rt-fcw.Sm^foi m® sfTO « ft ft? ?4? -* 3*3 i 

$33 :5ft3^3 s C3® 33C?? 3ft *1113 1 331: 

(i) 3 5 I*£sHl%I ftftft Sf»W^RJ ^ 83ft? TO TO 5 : 

§®m^m'5nc?lff5l , 18 s 4l3 3 ?. ftS31^t ?t '3l4Mlfl5l’i<*4l<H 
^c*o^l ?t ®ut3!fl 51*1*41* (Step up) : c? 5h*4w fts <Wt*twt* §m 
ftlPSft ai^lftf?® TO ®lft TO 531 'TOlD ?t &*l TO Sl’W^Rl (Step up 
transformer). a ‘TO? 5ftTOC?a 2)13(3® CTtBl TO? TO m 

(ampere turns) O 'Sff*0f5RS Wt WTblf® f5?R TO? 3*3 ^31® 31® TO 1 
?t TOC?1% 5l3®4 l ? (Step down) : C8 Sft®4[3 §® wltw fts 
C*» I P5 ft ? 3i3 rafts TO ®lft TO TO 'STOTfl ?T C%3-®1§3 5I3TOI3 (Step 
down transformer) I a ‘TO? ifiwrflHRI 2(t3ft® TOW ^8 TO? ^ 
5R*|J*1 <3 maift® TOW TOW-fS C?fBt ®1C3? TO ^U® 31® To 5 1 

(ii) 'stftft <3 5nv4i? g aw? : 

^ CTO (Core Type): W (TO? §3? ®T? C^fTO CTjjWfffa ^ ** 
^?^5ic^ cro?nff^5r , i^4i??w 1 cro '5(I^5 i»i*4i? ^mi? ^ sjto i 

i. Wt*Tt CTO (Open Core) : TOTWl^5 ?t C?C?Wt?? (TO? ®?? ^ 

TO?» 8 Wt *ir 3 *lt ^ 1 3 < 5 TO f>ift?s? ftw?^^ 43 SI TO Wt? ?®f? TO 
§■?? sn<#?s « <3?it?fe o s ‘ p fT»tT p nf ii t ’BtTOi ^?ra ^ i cm 
5 l *l ? »< Ra CblWC’JF? ?TO1 CTO TO1? TOCWl ?1TO1? TOJ ?? I ^ 

ii. 3* CTO (Close Core) : dft C?TO? WT I 

*tr$5Tt ftW? 3ft TO??^ ?1W TOlISft TO 4? ^ ^ 

filivrt^s « 15RJ 3t5ft ^IWlftas ?W3ft ^TOl ^ 1 . . ^ 

3. cm ^ r f ft (Shell Type) : CW3ft C*I3 ?t CTttT? 3ftt I ^ ,; ' ^ 

’3fC*TO^5 CTfUl l TO335CT! 3ft31 ^W? 3ft E.F.l.L. 

TO??^ ?lPfe*t? 3ITOI 4TO 3OTtft$ TO CTO 'N? TO SftPt a 

^3? TO?? 5 ?S13« 1WC? TOjftf WWSft «^IWI 3? I 4$ ??W? 5l*i^fe ■' ' ( 

TOI 3 'Sift ft?wi 5 TOTO TO I ^ TO^RW (®ft (Qoseooup ^1 
3W I >#tft C5hft TO) 3?I ?t^ C3W W TO ?p£g ^ 315? TOI 
*p?m 3 «o 3 i^c$ fro to? 1 -am? «n? 3 ? jpi*i5. tojPi? 5 tow? 
si?ift$ 3 ? 1 -a 8 ?cw? Si’fttfi? ' s if?3 -a?t -aowi? ?j? 3 i? ' 5 ft I ^ r ‘ f 


l|L •2fC3 ! 3?*3 ftft-ap? 3 TT?t? c t ft'ftiM <3 £13% <? 

-- — — 

' 33ift ?f5TO 5f»ft4t? 52ITO : 

(iii ^ c®3 3131 %5^)TO 5133TO : 5l3VVI?C? 5 TO ftc? TORI TO ^W ^»? 

-$i? ^?, to cto? 3ft? tori 3c6 i -a ?i3Ri toichi? 'sri 

C?W? -fl <3tt Vi 3 ^C«p ?ft? Cbl^l-DI? (tank) 3WT C?C3 f?C*I3 3?t3? 
SO?? 5 (ft3 (Insulting oil) 31 TOT5J (non-inflamable) -0*3 ?wlc4 ^ftc? ?I3t 

531 1 aft c?w? -a?° %$3 31c? 5 1 

4 31^ 31?t '’^ft^ft'5 Sft^FWt? : C333 -St 1?3T? ft3 ?1?1 *i) -»*%-» 513^31? ?J?53? 
ft?I3W 3?, C33TC? 31K TO %S#f5 51333!? 3J3Jft ?? I a ??C3? 51333IC? 
3 ig ftTOft? 31?IC3 C ? 5 !??^? 5 %33 TO? ?ft51 31ft I £J?lf!ft ?<3?T? 
333 513331? ?tft 3ft ? 5 3?3 ^ft 31 31C? C-^-SfK -51ft ?ftl3 5??? ^?C3I3?S 
«Hft 1 ?ft!C3? ?P3 31ft 5l3%lC?? TOftt? 3C?*1 TOft 31 TO? C3513! 

Slfl)??!™! C*tT3RP TO TOT? ^5 313? (silicagel) C331C3 ?J?TO 3 s ?! 1 

u v)^|33 331^1 -al^lC? 5l3*4l? ^ TOI? : 

3. ^J33C?T 33ft® (Indoor Type) : a ?3C33 513331? 31?T?3® (!?' 3 )ft < P 333lft, 

caft-s, ^ftft*f3, am? ?pn? ® 3 i to?? a-oj-sic? ?i?^® 3? 1 

3. ^1C3 3?ft® (Outer Type) : a ??C3? 5l33 s 4l? ftjTS. ^S31W3 -Q 33331k 

?5?1? ?53I f?^. S«.31W3 ft3, §3ft3, 3*53 ?ft 5®Jlfw 3135)® 5? I 
(v) f?^!S 333315 CTO 'Q 3>IC-St 3 ^3? ftft TO? 5l33*4l3 ^ >TO1? : 

3. ftCTO CTO (Single phase) 'Q 3. Q-OTO (Three phase) l 
*Jtft TOFSf't ?3ft? ^31 ftTTO CTO 5l3TO4r? 3JTO5® 3? I Cafe-Q? WftHJ? 
(adaptor) %3C? 5I3TOWI? 3J33I? TO 3? i SK3I3H CUpR -3 <3(33^5- 

a? ?TOBi ftw 3 CTO 'Q S|-CTO 5133313 ?J?^® RI I f?^ 333315 -3 ?*B3 3)31(1?, 
f3?^lS531W3 ft3, ®3-ft5 SfSft -Sil?3l3 ^-CTO?5l3? rs n? 3)35® 5? I 
*0 f3C*t? ?J35!3 'ai^( i llC3 5133*413 ®II3I3 ®C?3* 21*513 : 

3?W? 5l3*4i3 (Instrument Transformer) : (!3'jlf®3> ?33lft, C?33- CTOB?, 
^*1?, 3lft5 g? 5 !? t®JlfW $*5 C®lC^SfTO3jJ 3???r5 31?C3 3313f? ^t33 TO ft?13W 

?? i a?? wmftft f3?i3w ?Nft ?r^5 c® f?> <3 TO5 toc® 3?sira 5w j >4r? 

^1? TO 5? 1 ®reftl a ??C3? 5l3m4t? ®iig??s (Perating personnel) f5CTO?<3 

me? 1 tfw 3331 ft aroift ?3m«ftft'3 -5^ c®t^ cro? 5 P?i3cw arc? 1 

®n?i? 55 toi? : 

ftk’S-at 513TOT3 (Voltage Transformer) : ftlC^Sl 513TO1? 333315 3l^C3 
®k^C 5 f? ?;ft(pt? TO 3 JC? fvBl?, ? 33 lft <3 f ^5 fwHTO ? 33 lftft a?sf 5 f?f^ 
^f5t?lft 05F& 333315 ?5C? I Sjpjiro TOtwfeSft m?ft? 3IC? 35CTT? TO 5W 
2f?lf5® 5C? C3TO3? §*13 CFft® 5FT38 §5*1^ TO? a?5 Wiaift? 5 TO?W 

1 ?wa to? i a? aicaTOi® to £fi«iftm -s mmfw ? 5 

I ^1W? ®IC3? *tlft? TOl^*llf®m i C®!!?^ 5l3*f-4lC3? 2113ft? 5 <Pt3W C®1^ 


(too 'SR3F3RI* 3 T ftww « 

aaaare war? aa ■srtajfiras wpi jre« at i^o c®rn> arsar arc i asresre - ...^1 

J|-»i<p 4|51 CT ®ta aaaaTg asea \51 qrf® I 4$ (to ^ | 
®oo VA aTCaa nraat -m I »| 

«W?JJW*p^I« (Current Transformer) : firarejwnstfleaa «(M|j)<p ^*| ^ I 
« atajfias a^ *tTasf#fc asc?W fofg a*aT ^a I a*W sjwfe 'Q 

*nw 5 *naii acnr «iare aw i fog aea ca am asfBt areas ®t £ aeaa ^L 

ca stare aw ®r facsfa at asea facsfa asea aaaare; *i&caa srare i ^ ^ 
wreja ?®fa wra areas ^ ®*ta$ ^ mcasa snafias ® a? areas? ar^ 
asam ®r?tcat ^a i >ua sjrafaas asea*r aftwa aw fafast $atea ^a« 
wws ^ snesa aeaj ssatfaBta a?*j5 ®ar an i 
■fiiare Jarwarea? ^nafta* <3m^:rf®e-i£ia 2rt®anw®t ssrf® aaai i sjtnfaas siar^ vrail^ar 

ta^ ®rcaa csea sttnfaas fa^ ®reaa Saa^ refa* fr©a^a i arnrfaas a#tw aa, ^i» 
ana area ainjfa® as^)e® effap nmas aw Saag acn srtafaas entoas maw ara; ^ 
asta, a*w casreaa aenr c^taa jpre^a na^ ^tfa® area* 1 atariaas a^t cawia area an 
atnrfw aA® faafl® c^ aeaa rea^ ’ja aen ara 1 'srasfsreajpre^aaa^ s^rfa 
cae® aia 1 aw carar aia^ra arnrfaas 'onftal®?-® 'sifta cstenter rerfat an 1 4? -san 
caw namt® 3 namasw aa>i ®ara sraj ■ys mara (removing) *jc^ atmfaas jua^rre 
a? aifi^u asea lae® an 1 stare SwpJiaa^ arnjfaas ^m^af®?-®? ar? arfifl 

WHa (Short circuiting device) %aea ajaa® an 1 

o «W-i»v. 4 j<ki* < 5 tjja ^a»a 1 Jfr*t-v tfieaa a’rot aaw fas caieara? 

®sa : anj(N Rsaiwa ^pr jji»wfe<i a^r ajaara aa 1 fats aiaw\* ScsM as?i ^cai : 

^ hn^iwa anifaa aja^ilaa> ^jearstea 'sircar^ Jia^eaa arcreaj tasare^ fa«ae 
S^aiw asar ^a ^ araeartt Jm^icaa ai?icaj ^n?v i wa tasaea f-wira 
fa«ca anaaa asar 35a 1 

a. fagra Saarsia cag caw a'Sa wga^a a% a^ faseailaDia fa^s fa^r^ 
aitea ’aa ^naiai sraR « «(a ^ ta®ea fagrc aiitear siearsR o aTssraas 

^I^lC^lj ^51 | 

a. c^sra ^rr^as Tna, c^sra cB^reappr aT csfene^ ^rs ssncarrf) ar^pi w^r 
a. cassia caiaicaia ara^ta iji^wsfra aiaas® aa 1 
«. am ’RcaietH ■w aaeaa wacarD fip»w 4 ia aiaara asar aa 1 
a. afaasSt -sjara aTar afaarfass aa acaSiavsJia ara^ 1 
$fwtfrcaa aarer : wfear Sp»wareaa c^a f«^ta srrra Za^frn a^assr ^ ^ar fs^^ 1 
5j^t<iij)|\o<p a , V' 4 ia ^arssw <^ia to aw 1 jjeasararaa® i f5^%j^s)asT»iaa ^ 1 1 
. _ an Cagrfeamrar 

‘ * « 55 ?a 5 !l%a vsrst 

_ aj® ipt®i - ag i »rrei ... ~ 

" xioo% 


fal^'^w ■’rtaraa R«atH <3 <to^ 

w 

s m^ria ^^rca a%a s 5 r*rea aw? 

0 J *^^pp^rcaa asavassr ssjf% $a>aiwa 1 a® a® inv^icaa as^sr$r <to% caeas 
^ , 4-v ftwac gg jj i a asarea *i%a ^asa ^a 1 «a 'sraaa aw area 1at%g 

^Lj^oe^^n : 

j. casra ar ®tara ^siaa, 

ii. ana^sjara, 

W^':: jv. «TJlfaea»R <3 
v. srar^'m 1 

0 aA-* 00 ^ ^ Sm^iea ^ream war aia? 

m : ^caaft s^nea ^wa^ iea a?eam ertar asa 1 >rg7im ^-^mmewn ae?n : 

i. l^rOT-WSt ^rteaPI (Single phase connections) 

ii. J>-W^ ssRjjjpt (Two phase connections) 

iii. Q-fW® a^eara (Three phase connections) 

iv. faat-WST a?cam (Six phase connections) 

v. %RJ ateata (Star phase connections) 

OHS-ioi. JwRjfaeaa <ww£ia^<iwa aiaa 4 rTasa»a 1 
s^a ; J ji *i^ ia ajaia® 1 ®afB a^cia aw af^®- 

a. aakar : fa^e.aralaai^ aare^a Wfa. ^ Jwa^ieaa aifaw maa 1 
a. casra (Core) : sreamae®! ssr^rft pas ar®ara wq Smarea ®rar wrar ar (aPian 
ftwa (Silicon steel) wi ai® asea -w sraaa ^liicai aaM arat esa®! ^nfsfer 
ligt ^sfa asar ^a 1 fa^a, ■stare, a^rwiea? wra pw a^a® ^a, srare aa; 

?®ara ^area area ^a pas^ wra ara 1 

st. ®ra (Wire) : I) i aa 4 l ta >aaTesnwa a^a arraaa (Silver anamel insulation) war 
®rera ®ra ara^ra asar res 1 ajaresw a#*r maa ar®at ^®ar ^3 itra cara ssifaas 

55 «aTa ^raaajlaca catena ssrasa (Leak) ^waieaar 1 

0 *w->o*.Srern«jra ara^rea casn cana faaeaa «aa a®¥®rspras ara®t arae® aa? 

^a tliaasara aprejea fa#rfa® faarprjrea ®aa a®¥®r arae® ^a 1 
L |l*nFstea -aT faca casrear aasa c®a caa ^a f%ar 1 

>•• ane^rfa^ra « 4 H5t i ac ® r? a ca^sr ^asae®r amre fasat ^ai werwra -are (reading) 

ft^ac®! at'sar are®? Irear 1 

"• ^r 3 r® ^pr^orwia near wrear aa«t an 5 ®r are^tmi 1 

lv - ^ree^eaa c® 5 ! f^re®r ane? f%at, c®wa S^®r, ®ra afaa^a wsrSasssne^f^ar 1 

v ; ' 5n ^ 3 waia'afeasft=a , 

W> %ila (breather)-^ fftam ^a? 'STTW tmt I 

V ^^ 8 nac®$caa Ttrea •arcaa (tank) c®e®ra ’r^apt ssnw fmt 1 
M " Sl*hHfca caswi'Q casiear ^nwt at *# ssca ssnw ^sai 1 


I 


(M^ f5l%4PT *5t5T55 f%«8M « 2ftfe II 

UJIJ 

05055 ^a-^arca 4f3r ®io5 J 6 055*1 45 ? 55551 $ m $ 9 ? 

§-85 : §$5lft*o $(§% ^j-^ncs cto 5$ fifeji $ic*i 5j5$j*$ $ 9 , * 51 $ 'o(^c^> , I 

050® 4®fi» ORff <q)<^m mO*J >TRTT C5C5 5&1C51 55 I 4$ 5J5$I9 5f'89T5 
^w°vm 5105 5?^s* «no® i 4$ 5i5$i5 5ra wfto &s i *$fi*?? 0555 ®5i $9 
4 *$15 §5 mos §t5io5i «no® i 45® *sto5 * 5105 ® §^ os i yGosrci *#$ ^ c 

*3f*5<,2[91£$9 515 510® ®9 i 455 *5|C5 $,‘t$,ooo OW 8 , 00,000 5&I *#$ 5109 s | ^ 
CS»R 050® '$f*?SE® $<?,ooo V 5lk51 55 45? *$1*??2|9tO$9 515 510® 50,000 
>4$ o®lc<W® 4®fi> fef5 *5|1C<!lt) (C$5 *415) 5w«frSflM5 5I$IC9J f®#® 5*51 $9 , 
C'blO^C'Srt 915 $0*5 5105 5, * 44,000 050® 8 , 00,000 V I 4 *515J *$f*^ 5 j$t$ (**% 95 ^, 
0* *905® 5*fio® 09*50*5 55 l §5l$5 e l$5i5 8 o,oooA 050® ®f®09 >$$ V 5*51 54 ] 

*IM C5 0519 510® *5t *p$ 51515) f®*g 4$ 0919 *5155*$^ 1 *41099 0*5*55 fe 7jsj ^ 

'3f^J5T5 wt, *$*$$ 4fr §3« $c*$ «fio® 1 >s$ *st«wf5* 5if95ife* 5130*5 $feon ^ 

*5t'* , P'lfe §551505 *5f|$ 9J® $9 49? *4959 905 i 4$1*?I 'SI? 9*5 C#t §38 55 ^ 

91*50*5 910® I 3*591? V 9|sblC«1 49? *5f^2|910$9m 9*9105 *1% 51 ’9*9*519 *3959 ®9 ?® , 
§*5 wlc^csw 49? 9*9 91059 *5^?? 2|91$ 4I$09*9 919$J9 §9091*ft 5®, *51$ 4 $ Cof^ 
mra ssjfpipqm '5mhiD 5i Srwfei 551 f^o® 5m ®9i 55 1 40 *$ c®n?5j 

9*09 91® 415? *5^? 2j9tO$9 919 91® I 9*09 41$ 2)1$® 9J9$J099 §9091*11 5? 

91?9ICW£-t 4$ §«& C«IC*i5*C® 5sftC5 55oV 15C5 «JP41 55 I 

O «W-io8. *ja<i'Sr "ffC 5 ? CSf5CT5 CTOt t^Pr '5jc<f^t 4^4 5J55J5 53f5»Jlmf iPH? 
^35 : 'SJT55I Sflft, [ocV. C'blCMJ'Sr 5imo«t 5SC5 45?55T5 4Rs$ *5iynus ^fin 
^51551 f^#5 5I5$I 5SC5 CSlf515 W5I 55R 5W1 515 I 5CT5 ST1$5^5Tt35 C?H 
(R) ; 5irc5 45? 4f ^55 C®S5 f5C5 ^?5}515 C51?T 'f5-4f5|5'StlH'6 ^IC55 §15 515 45 
*1%5 *51555 5C5 l 5T1$5-^I5 5*5 5C5, ^Ff§5 5^515 *5*5 51C5 I *j 55*5 $5H 

^f§5 5f5515 J55 m 515 — 

i. 5 lt$5 *515 l54l£5 C5t6l *51515 *515 5I55I5 5*51, 5555 CTf&t *5IC55 C515 vp 5*5 *5C5 m 
*5tC5 555*4C55 5 t5f*l 5C5 I 

ii. 55155141 I 55 55 SR3Jt5 5*51 1 4BF1J C*5l?*58j C5$ *51»[51C5 ^ 5*5C5 5t5, 515*1 ^ 

^5*51 *4515^*0 5W*5 $pt I ft? C3FUC5BM ^5 §*5 C$1£5>5 t §«5^ 5*51 45 ? 5T55H*?li 
5C5* §*5 515515 5*51 ^p$ p-5^55* 1 4 555115 5515H 5511 515 4f5 5555 

5J5$p Jj! 5 V^ 1 W 5 515ICTI I fel5 55551$ 515$I5 4 $ *gf55I <? 1 $, 5*155 CW 
5J5$I5 5*51 515 51 1 *51$ *5||«i4M *5f^?»1% (2|5W 5^5 4^1 55551$ 5J5$t 4$*1 551 35 1 

O fiW-io4. (4>P| 55551t$5 ^(l55f8L*ll f% 1 %? 

§35 : 1§f5 *5555IC$5 ^R#lR*35 *gf 55 I *S|1C5; : 

5ilU|l5 51^7?, *5fe^ 5K555, $t5<«Sl'iJ|$ft?, *5% 55if%^ 5TJ5 0*1155 £(f^ '"''^l 
fePl 55551$ fiK51*Sf5 I 

5. fef5 55551$ 5ltt5 *$15 510$ C55R5 4f5 55551$ 51$C5 f§5ft> *515 «ttC5* I 

5. C555 ^HJSf 45*15 51$5 §5^ 55 (C555- 5% %55 15C5 ^5*3 *5K55 51$1 , ? rl 5 ' I 
5J5f$ C2J55) C555 5*I0Sf I§Pi 51$5 515^*5 $5 I 


4CT55P f5l54P4 '5T5T5 e t f5WR 'Q S|g% <hOO 

sr> h 4^1 5555 1 C$5 5f55T0C51 15*? 

^gm • 4f5 5555IC$5 RsjPiR*® - 3 R 5 I *5tc$ : 

^jjj^^[C55 5I$JC , IJ 4f5 C'»lc*v«? 5n>i|h C5C5* 155 *4551 159515 C5W $C*t> 5i*iraf5*5 5*51 5$$t I 
^ jfpft 5 s 5$(>® 45*^P*I5C5*5 (rectifier) 5I$IC5I 5i*1Hf5*5 5*51 595 1 

* j6{ £5^*5 3 *5RJ15J 535lf§ P4|5 5*51 *5JC55S 5$*5, *51$I*51 53‘5lfeoC 5 H *5fC55* C5f*1 
( ^S3($ $5 45? 4CT5 Sjfe ^5 C5f*t 5BRI C5515 5JC51®5 $5 51 1 

*d^5*Sf S]5l^ll4I^J5 5*515 ®15I l5C5t55-^p3^ (choke coil) *®W5I 5155 5J5$P 5*51 
J (j)C*5 51C5 45? C5C5C3 5^5 *45^5 $5 *5rf§ 515I5I f5? 5»W5l$>lMll^J5 5*5C*5 $C5 
5J5$J5 5*505 $5 45? C5WCtf *$15®f5*5 4Jg5 5^51C e 1 $5 I 

O ij>}.>0$. 'ol'^k5l^l *51C55 '6*15 'g$C^5 21*515 1%? 

. c$*1C5f *5^5lft *515C5* S^C5>5 OT5*5 5C5I mi $C5 *51 §55-^C5 SilHNI 5*C5 

vS? 45*f5 C5W<$C^Ca5 ^11 5*C5 I *1%*U^t §9C5*5 C55*5C55 5WJ ^8 CblwC'M 

^ *5^«5ltt *5!C55 Cbt95>C‘$ i C45 5C5J 1aF51-2|(*4(4-5l5 5*C5 *515fi> §5C55 15C5* 5lf5*C5 
,jljg | fi|5IC$5 155* 5^5^1 *^5C5 ^1 15C55 f5C5* HIC5 I 

5*TC55T©C f n * > 15*55C5 5 f55^*1 <pw I 4$ 155*4-1 t5C55 Iwt«$ ^f5i 515 415? 55C55I5 
**1^51^ mc5* §5155 fm dm C55 I *$K5 *5l^$215IC$5 4l»»{5 f55ft*3 5S5I $C5 
51# ^055 t5C5* 55 51*5 5*5C5 I 

0 451-iotr. 51^51$C^C5 5J5$*5 *51551051 f%*5!05 5*C5? 

«39 : 51$51$C5*C5 5J5^*5 *51551051 51^C5*C55 5lt§ *^1510515 m 2(051^5 *5%, ^I05§ 
&515155 5*fS? 5*05 1 4*55J *515510510*5 455^ *5rf§f55 #5 t 5*151 C5J$ 515*? 5105* I 4 C51§ 
*l#05* 515SI5 5? op 1C*f *511505 5I$C ; $C55 515*15 ^fC55 5105 5105 *515510515 C$fB 515*lf&<3 
'W® 510® l *51515 *515510515 515*15 ^fC55 5*05 *555^R) *51055 ^505 510® 45? 

*5fe^§?5g $5 | 

0 2W-JoS». C515T5155 550*5 f4 *5555? 

^ : 515155 C®!095 f®jJ5 2J51$ ®rf5®^1 $lft $5 51 I 5*155 f5^J5 2J5I0$5 5*05 

^ 510*55 §55 $l$Cfi[0'Sf5 511055 *JtJ 5 5105 t5^(«. 2J5I0$ 5151 5*05 I 515155 

^TC®1055 4 CT Wfcc® 051515155 505 I 4®f5 31055 *51$J05I 5I05J 510® *51515 51*55151 
^5ll®3lf%5 15^,2151$ *41515 550® 510® I *®*^ C515I5I55 3# ^*5 $5 1 

%?4510$5 *5t55 135115 §55 f^§3 5*05 P* ft*&*jjf§® 535lf§ f5^5 ®5t 515? 
*** : Wpn 5^51^ *51055 551 t5C5 t5^J<? 2)51^*5 $05 *sfe?*lfe *5155^0*5 ®513§*5 $5 I 
/ , *1&5lHfS §58 505 §li 1 40®$ ftf«*2J510$5 *5155 felt 505 I f®jK 2(510$5 *$155 fel15 
®05 *51^1055 ?55f®5 #P05 5I5$® *5105® 535ll§ 5*51 $050$ I 551— J5*j1%® 

’ 5f$B, ^IPpfe® $S, 5l$03Ft30*55, ?5^ff§® ^$15 51 ^t, 8055^? 53 $*5]lf5 I 

• ^ t^*?5l5®5IC55 2(515 §51515«C5T 1^? 

; J}l5®4?j ; 05 5035 51$|05J 0®105I 5f55*?f 2)51C$5 f®550® §>® 050® P95IC5 51 f59 
* ®^5t05 5f55>i5 5*51 515 *5t0® jj!55*5Jl5 505 1 *5lf§*5 0$1$® *51105055 §55 f%f% 5*05 

^^5*51 $51 



(tt>& ^TWI fiwH ^ 






^«, CStfB? ^ Sf^ra-(i) fepl 
csnfol (ii) >#1 ctfSl 


SwqttfRj -m^m ^ sFPra- (0 
qi uranti qt <$i mi 
5mtfra (ii) n mranfl 

qi Cgp| 51^3 JjWffifa i 

yijStffS f*p«. ’BWW mCi 
5Pi^)?qmi?qRn^ i 
qpn-qif^r® fq^jc, 

<wc^> qg^s up i 

0 d!}-ii'®- Direct Current Alternating Currei 

«, • Direct Current (HWH * ^ 

^ ^ fiRnsq fesR <3« *#?£» H 35 W PI 3=^ Direct Current (D. C) 11 

qi iPF# 3 R 13 1 P 1 I ^ 0 W «W ^RH > 31 ^ 3 U 3 1 $ I 


C$fi> c^l? 3 S*ttfcc^ 


fwj : i &i .* Jt*mi3 

: ^ 3 >f 5 , 5 l*i<p 4 lW 3 ftsftffas < 5^*1 9 JTC^ : 

c*t 3 3 rt : 4 ibi 9 fT®^ <K 3 c $13 toft ^<n ^ . 

c 4 it 33 faillvft ^rcsito \bic 3 s c%!OT 3 ^po*ft toft 33 i 

«. : t3>IC33 (71 3|tj3 ^pO*ffll>C3> *t33^ <2f3T3. 3t ft^3 <3SC$lH <P3t 33 spj 

^po^t 31 ’5^5 ^(.3*1 301 1 

«t. dW : ?ptt ft*tfte C^t ^po^t i *lft<^T ft ^53 ^lf 3 $ 33 i 
j}i*i3*4ic33 , yfj cbc^i dH ^po^c^s Wv^di C3fti 3W i <3113 Jwrtrc 
' 5 pU ^ptf^Tft cbC3 Tffa ^3% 3*3 3tc3 i 

o sw-bb*. cvfa ft?©wtfww 43 f%? 

(TTltr^ (Electric Motor) : ^IC33 ^S*f3 Cbfat^ C*FU$$ '2f6Hc < r > 

ailftTJtoft ^WK&tojjfe^ C3fi>3 31 C^? ! 4C3 SRwjft'® 3*3t Tftfl d)\b!C^; <71 ^ 

TJ3| 1jfW5 Vltalto ^ ^517P to^jf^ (^jj ?ff otB^ ^(1 

OT5? ^ ^Wt- (3 s ) (Tfl^Sl, (^1) ^ CSflfo I 

CTlfr 3 RfcfftiR^ 'Qvlts&tt ^ 5 : 

L CTO : U 43sfB 3t V£>lt^^> 3OT c^Cud <JW 3^ i 

ii. ^T0fet3 : 3 TO (?IRJ3 ^13 ^^13 ^gft\5 ^H3 ^513 «?ft5C3 ^ll(.4b!3 toft ^ ^ 1 
^K7fel3 ^l<bfl5 ^5H3^P13 ^po^t 3t 3 S C3 5 ! I 

iii. ^5C5t?3 : ^WI3 ^5^^ ^5(C53 ^1tC$3 3131 ^13*^13 ^5ft^> ^W ■ 5 

toft 3531^3 I 

iv. 3PT I 3>l4H ^5W3T <sNI 3131 toft 3>3I "^3 I 

iM^fl 33 ^T W Wltt 33 *ft 4 *J : 

ft^£l^wn 3 <3 C 31 &C 33 w ’ft#! ot ^t 3 rw 3531 im : J 


faj : Direct Current 

Mtemating Current (1*3* * 1^ ^m) : Cq ^ ^ ^ ^ ^ 

v #q^q qscq ' 5 P^t«. CT SRTCSa 1 * 3 *srcq llqqf^® ^ 'Sit* Alternating 
Current (A.C) 11 1 ^* SHR It SRR 1 W i ^Tsnci? CTCt CT Alternating 

■ urrentlJItS 5 ® ^5 ^51 *lfe ww* H^H^W ^ l 5 ^ I 


fea : Alternating Current 


>.1^51 

Z 

C 3 3C?3 >tl WJ ^41^0 ft^<JC4» 

ftg ft\33 t53t ft^3C35 

fwci qiiraf^s qnn qra mi 
qfflhom*! 1 qi <iw i 

^.qstfqsftftfa 

nqw 

nq mj ^sc?n?T mRS 5Wi 

»lf$ qt qsi^ S^qwcqq qiafeti -a 
tsq^j’j^'Hnq qcqc^Sm^tia i 




frOto fgfepi Wlgl?*! f^grR ^ 


CSIC^Sj $J#1l$«t8rM, jjK 

^ Electrical instruments, voltage stablizer s, IPS and UPS V&S 


O «W-}}8. (.'ol'vfi'Gta f%? gw gta? 

: CT gta? 5ITOCTJ g^t? CT CgiWt fg^jg ggjgi? I?®? *tl«foj 3Rjp# ^ 

gfeg ggf gig C®PBf^p 5 Bt ?W i 

5 ^ } C? ^ ft =53 f?®? ’IT^T *tfom ggt® 55? e®fl>fgB | gcg CT? fcga grog 
^ I * TO ^ WfS^t wfte ’HW'olHlfijUW gicg i ^0% f?ww 
^po% ®w? 5 www ^ ?i git>i simiwi grog i ^w>lt> c®ig> i^gs^ w 
^ cwra eg? w 5 *nta i grog w-^fog sroron >agf5 fr y i ng on 
«ltw I ^t? CT f^pt 1?®? <1T#J ’(fiwi’t gRTO® ^5 C 5 l »Sfifl?Hii>eg <7$ ftp 5^ 
^ g*t® qr I CTW5 051^61# q&ta $ fr^r grog guregiw g<^ 

^5 ^ 5 , SRR OSI^eiW? w ftW'Q fifgtfc® 33, 3 f 5 gR 5 RTC^ gfgg3g 
g^k® IFt sigrosg gro® egiwt g|gg£t3igg cwi 43 grog w^fvg srcpnw ^ 
®to g?i 551 «a Stuiwo C3igfi> Tp! <r^t? grog ggi ^ i w ^ 
coi^ftSrw m fa? w®rs wu grog? ®f^sigi%i *g , sg rffoam cg rtflEm g w* 
g<nn SB®, fgg grow ®i gs? ?g i ®e? cgro?? wr wwj c#i entr ^g i 
obi^fiStec® ^pf 5 C5iw? <mg? g i M^ i w i IvTlH %gw ggi gig i 


; eg gca? gigjcgj egrogt glggifte® fg^jgggro^ \3 ?f?gi«t *dggio( gs?i gig 
^tw gjRrsrpTifg^i? gw i ftqmgitgg '3?? c^k^m? fen ?t 3*n 

'Q??^?st^f%5ffef^5 | 

■HJliwItiiRUiMiii ^I^R) : f?^ JS?ig.gun ?3 (Ammeter) ?I 

’Wfan *lfg?l*W ?3 CoI^fg&T? (VoltmeterJ-'ijg ^ gjtw ^TT MJW'S l w rf^ 
, *iji*Niit*ii(>iUiw« gwj ?i<ti|?RS tii?^ ^ifl cglw^M? gc*n ??ih ^ • 
^0%? ^4f5 *|JPP5 (shaft) ?t ?C«? ?TC? «HW, ?IP5 ?WRl 5gt*tW f 
grgifRsic? «nc? i geo? ?iw >n?>f5 ^f5t 3 g^gs 1 ^ 

f?^sj?tg bhti ?s?n ?g ^5?? ?r?^t ??t ?i ??f ^fc?g ^f| ?sw 1 ?®1 

^ f -=i ^ 1 ? riw < J i i'GifD'Q c^wg <w? ^c? 1 ^pa# ??? ^c? ^*l? ^35jg? ?i?j 

^^14^ ^g ?r ??? gin? ?g ^po^tfS ? W )i ?^ i g wiw 1 fg^rs^f 33 ^ 
gfel g« gg^ '&s grog, gg^t wfggs gfew Igf^a w 1 ^^1 

giW? SRI? (standard) SHT^IOTiJ ®rj c^W? egg ^l9|g fgwg a»g | fe\c gsgr ^IIR 5 1 ^ 
wwr w®Rt sjgiggratg cgw? fgwegg gfeg ww sigwiait gfeg gsgr gra 1 
o aRj-ii'b. wnfgfrig f^? >rig n^g <& gn^si*n^St ^rgg g'gR 1 
$a? : eg gea? gnnegj g^t? ^sagR ggmfi wnfen? w *tfggm gsgi gw ^ 
wnfgSjg ?w I wntg^igw gt^jg gtw ^I^pfggs g«jgiw ^ gsgj gg i 


I 


j, tjQ 1 ‘ngsf^ Sri'S) <t g)h»iwiNU|g gtw 1 gjW'slwilg'Big ?p? w? gg, gig rriwj 

^TOs ^t^agrojjg <3 oifeg ^fg gsgt gig 1 4 MJM'siMifiuJitgg fo^t? Igw? 
( s<jtgg si* 3 ) ^5% wra ggwug wfD gi ^fiJi *iwiwi gic<p 1 '&uil*Hg|g, 
f^pragiHgra ?l gi^caFtwriHgig gpw&t >ggsf5 cwra <3<ig ^ros grog* 1 cg^j 
^jjjgBigw g^tros R 5 jgiW ^ gsgc® gg ^ ^g c?w g^fc® gg#g gg, tfw 

£Mitgg giw? ^tfgg^i gc® *ncg 1 wi ^po^t? ?iw ggi^giw <ii«r>r 5 w?i giw? 
0\n gQfs> gsgt gg 1 ^gg gw wntg^rogg vp«u cgi? gnw gig < 4 ?° >n 1 & g^te® 
^^wg^tgsfgrcgg c®gg <wwi •gfgg^gggt 1 
^DifgSig ggmiw w^pnegg c?n? ; 
o wjTfgRg « csi^fgUrcgg gwi *n^Pi ^tgg w 1 
$gg : ggifg^i? 3 c®p5)g5TCgg gwi gi^Nj ^s?ig: 


wiTfgttTg 


y ctiph g^ra fgf^ifggw ggigfe (auiHgroi) 
glgsng ggg w ^nfinJig gw 1 


y wjifg&ig >iig# gw cgtgfgf»i% 

' Bvrwrfg^Tg 1 4?*f& 
giwsiwifir&icgg RTtg Pmrwg c?ig 
gg^giwg^gng 1 


c®l*6Wrg 


i. wiwi g^lg ^ figa gwj fi«a ?^ggj ggmS 
(m$) ’ifi'iM ggig gsw ^p6fi5i? gw 1 


g. C5i^fgtig iigsfS &5 wiff^gS 
ggsrsiwifgeig 1 i*wft> i>«i<pa^l 
nrw®iwifgBngg gtw ^ggiwg cgw 
cj^to® “pw >nf& ?®fg 1 


'0. eg g^tg fg^sjgg gisi f^ c fu gge® 5eg ®ig 
giw ®iw f’fe gggra gsgw gg 1 


o. gAg eg 55 Rga gegi 1 ?®g £gggj fR*fg 
gge® gjg ^ $ fg^pi ggjg^f giwg gicgw 
^ggfsgiggggiegfsggwgg 1 


8. goifg&iegg cgig fwwTwg gw 
egnwi g^t? grog ®rogs ca^ gggrog 
^gw g^t? g®r tg^i^signt giang 
«*Iohi gfeg^g gc 5 gi ggi gig 1 


8 . e«i*sfrSic« g#pg e?ng fi egft gw 
>gg5f5 g^t? c.4iwi ^wg grogw ®iw 
ggisgw gggrcg ^ ggw ^ giro*!? ft®? 
Jggegrg egron gUg^igggi ggigra 1 


>iv. giWg^T? ft? giFSfifBicgg gjggig ^tgg g?w 1 
: giWgeig ^jg^ twggjftgs ga, gra grawi c?ig, grogs >gg^ esro^si orfggi^i ggi 
>gg gigicgj ^afg ^ fefo ®«g ggw? gro?^ ^agi coitus? gigi gig 1 >aeg avo 

g?n | avo fel^ gw? [A = Ampere, V = Volt, O = Ohm] g?fg$ ?!? I 
'WM? <ag° 5«<t ggwg gi'ogi gig 1 

^^rcgggjg^ig : 

fercg g i FSfgfrrogg gjggig : ggg >agf5 ^5 grora cgi? giw®iwif5^rogg 
^ PiKtst g< 5 ^ ggi gg, ®gg gifg>fg5ig e«F^fg5ig 1?wcg ?ro geg 1 gc^rg gt^g 
^ *feig ggi? ■snP5fg5ig wegg^wi c?e® g gifig fgw grog 1 fgf®j} gtw? 
pl'i *lji5i®rogifg&rogg grog g?g^ ggi? grggi grog 1 ■sif®f5 e?ig 'agfi* eg® Rt4d gw 1 
^ ®c® gi PBftDugg fgw!»g g^e ■?!?? ggw gtfift egigf5 g^te® ^g 1 giPBPi&w 




ft'aaM 'Q &®ci 


<hSV glC^RT^t taf^M?! ^TT«ftyt 'O gfStf^P *JfiJ q 

toi «£rfi^ liR?. feft ©sa aacaa csn^s afaata aan ata i tofca ^ ^ 

feft -5iT<ffst arcpi ^t*R aaea -sjon®%g a^ta aitata sa i 

*t. amflE r a ftoea iiiPGfllSluni amu : TBatcaa caw aaa ’iJWbiwifer&H 

>nw a^ f g are a^t ww caat ^a ^aa ^ 'aoiftfra toea aro aaa i ai^taerci 
asfBP? at-ata wu sffsaw asicaafewt wttcaa caitaa a^reaffl *t?caw apr?i attas , 
ftw fr a ^cea ^najcai ^caa ca caacat ^asfiia ^aw ^raam caat aia ^ta* aiFeft^ 
rwa caosa a*ica*c ata^s atea i 

iiiPOfirBia ■iia^fefa ^sa aacaa aacaaJ aR^ia a>aw area i >aa 'Shj Pk.«iS<i 
^ faea RRS ^aa 4ata •sicaTsj^ta a^t ajt^rettaifsnStcaa ’ttca aa i 
a. 'Q^a fatna %aca atfofafcicaa ajaaja : afaatfia caia ataia aacas a*n aa 'saa 
faUta i in(*©fvt?wc^ ^ fipBi? %aca ajaatcaa aaa a^caN fto aa i ®n%i ca, 
cfa i ^ft^ ia at 'Siiifattia toca aiaatcaa aaa atfafatJtca caatat 'srerefta artefe 
sjeatsta aa at, OTa acaisn aa i 

o PsWGia niPGRUiwn ’Jfrata^t 5cga wa i 

®^a : l <ijataa atWaBteaa $*taia PblSt'Bia ■snfaSfatJta sataaea c^rs <naa. apian i wt 
aacs^aaacatar i 

ii. afaata <mm atca i 

iii. ^sanaiataaca^, ^cawfa^a*afaaias r 3 Jta?,aftas atfc caatata i 

iv. aptapjaar ata 1ac^*t ^ca i 

v. iiiaiaafsto^i^'aa^caac®a(i^aaaajfea^^atw,aifel^'Gwfif5tca«nwat i 

o jrk-^o. c®n?T>gf * jifiaftsn* ft? ftfta «ma ewtfta *jiA»i$fltiu4 ^it « ’^foai w* i 

ts^a : csic^s Sjifaaftstia aw 4aa aacaa fsrefta at ft'jjto cstt^csta 
alaa^CT atat sata aaa i caaa- a? aiflfcSa wt ^rsiRrp «iata, 1a^ care catfetctra 
i£ta aaa >^a sjansa aQa^sa ^sjtfa i 4 swa ^agtfea* ’tfaa^rc^ J ?itaa aaa i 
^t i laa i ^ B t ia atataw ^acataj aas at^cas laawreta atw tat^ ^a^fea* aaail^ 
ajaatca fa^ret caa i 

Stabilizer-Cas >5HJ aWia Protection Device^ aat ata l 4U5 4* z&R fea aa® a^ca. ^ 
^RsfB faR% Voltage-^ faRt areas i c®tc^® %nfaaf5^ta $ voltage-^ ®’ - ■ 
ataRjas laaaa asca >^^^5 atcaa Voltage Supply caa i afa stabilizer-^ ’^'- ^ 

arfa^ la^«, sfaia sa >aat at fa^g aa^nfea wv i ^ ^auia stabilizer-^ 

f^5'Sr 3j3\ <5*^! <pc^ I 

swairea : csic^ tnfiai^ra awnm ^aacaa aa i aat : (i) ftto ewpi5a«(ii)^R c-ref" ■’•■ 

(i) PiR^lW C^roc°nT>(.^<i l 

'oU$l><Jc6 c^lW'Sr «2J?R, ^ I 
’t. CTO (Wf'H <3 ^TT I 

VI. <?1[s5 'Q «1I^H C5S? 3F$ 4W I 

^5. vpsi (noise) I 


C 


f^ (Heat Sink) ^IWl'srH ^C«1 (71 f*t l 

vf. Cb(M c^lC^3? '^^TC® l 

iu) : 

- %r¥mfa c^Pt i 

^ *tl<3?lf3 C^PilU^T ^us | 

*f. Co!C«?c^ COT ^Tl ^nft '4^\C^> TOIC® TOI I 

•qfpK : 

??. C<Pl c v »IC*5's? | 

Transien Recovery ^ ^ i 
*t. C#t Noise TOf i 
C#t^rlft l 


CTOc^lUw^ 

^si I 


0 4sf->*>. oaic^'St <*mM* cwuz ^us ^r? 

^ ^51 ^5 CTO <MW> TOW I 

<rtRiftw c ^ W5i mms c®i^iH?iw tot toi ^ i cto? ^jif^ntro 

^jejIW *K<m TO I TOT^jfe 5 ^ 9 nfel <3TO P^J f% ^^W<5 ^Jlf^Tl^Kf ?J?TO TOC® ^W I 
^T$T ^T VA TO?l ^TlP^ntTO v2RI TOC® TO I TOSp ^TITO'T ^HSGta 
<3 6f?TCW TOT 500V A ^T 600V A ^»jlfi fl ll^'8?l^ TOTO TOC® 3W l "®W TOPJ TOC® ^W 
TO^5 CTO TO® ^TlfTOI^TTCTO ^TOT^tJ CTO®?I W ft TO *TT I ’TTTO'T® 

SW^r.tabx ^®jtPcp ^r® crop toi ^nfroi^wr toto to i 


O "f^? 'flit P^TW ^1^? TOST? 

: ^®pc£PT ^c®ll PTO ^T^ICT? TOTO "fP* ^TTOJ TO5 TOC® 

^TC2 | v£RJ ^ TO Uninterruptible Power Supply. WlOrt CrCt TOR TO, TOR ^TW ^ 
(Rt | TOC5T f^TTO TO5 t ^HS'GlW ^T 3&KR I ^TTOf® WWII (7T® TOTTOP I 
^ TO^T Pjv, bC^l olW TOR 4I'8? *f8 TO^ ^t ’5W ^1W I 'flC® TO5 TOT PCR 9fep *S 

i #TTOn |R $ 4TWW1 TOC® 3W I fl ^rgp^ ^ TO! ^ P^RTOR TOFgRwi 

^%a m ^SPtvfPT ?t ^ I ^ T TO^4* l TOTO TOft TOTO TOT TO I 

TOtlP P^ ^^4 W?TWiWT^RTO?TW P^ ^ to, TOR 
5? P^ c T® 44 Ott4 ^ fiPcTO 5 ^ ^ntfe ^5 P^^ CVIC4 4R51;|C<J P^R >\4<*\H 4W I 
ipi ppg CVTC4 ^ Vp5l 9^5 Pf^ 7TTOTO TOC® 91W I ^f94^T 

TOJW Pf 1 ^ PqlcS^ 4TTO TOTO ®fBR ^f® (7IW tjfe 9T^H TO 1 


$®R£PT ^JTOTCTO CTO3T t^Pftj^WTT TOFR I 

^ : ^Jpf'iPT <TITOKTO CTO 3 P#lf^5 (Rpf8j - 

L P^ 7RRTO TOC® 9TW I 4&TC4 Wattage Capacity TO! I 

I Wattage Capacity-^ TO^J ®!TW4tT PrfTO ^5rfe® i CTP Power fector, *JT ^TTTO 0 !® 
^ i psg TOW ®T W TO I ®W 4&T CTO o>-43 Pc® RT TO I CTORT C4TCRT 

lfA®n4R-»£RT 9T^TO o.\b-4RT Pc® WW TO I 4&T TO I 
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Electronics Technology 


(T8o fipjtiPT " 5 TT , fRJ c t IR'&aM & 


ii. 3 s ® ®|v$|®||® Change Over ^3C® TO3 3T R^J^. >133315 3^i 5313 *13 3F® ®1®1'$|% 

(7\ Tflsi &|ptc3 C3C® *fT3C3 l <xf&T <RH ^ CTO 5 TO RPl C>1t3>C$3 C3f*t *3 l 

iii. >133315 3^fi 5313 TO 3 i ®*^ c l C3 < ^f'St 1>|1®1C3 t3c® *1!3C3 I >11313*1® 

®*i3 f®% to 3 ^o-oo PiIhU, ^>wfa com chichi : 5®f*t4>i 8<? fatnc *Rfo 35 ^ 
bMlco TO3 I 4TOJ Full load. Half load 3C*T ^I1C5 i Full load 3®TCs 

$§f*f4>i-43 3T3*t ^r®i >rr c3T3iBi 1 ®C3 to*o$ <£Rft] $$fa4>i-43 m°\ i 3^r®r<i 
Vo%-43 C3f*l (Rfi® CR3I ®fb® *R I 

iv. t®f*14>l-43 TO3 Oslo'S? C3TO&3 (A VR) fTOt C®f7&^ ^jlfi^ll^W 

C^ltHl TO^fC®t TO&1 C'blC^'S? (RTOOTrSl (AVR) 3t 5ft?I $®f*t43 C$31 

•ri 1 3513*1 Sinwi ^$f*t4>i <3 3>P i i©sic33 - 113131 $ *$f® 3>3c® TO3 1 

o £Rf-b58. $$f*14>T-43 1 $f® 4fTO ,J S[fRR5 3I^ICHI TO fa®!C3? 

®®3 : 3>P*lSl5l3 $(.*% 4C>1 Main Line S UPS TO[ $C3 35R5 ®C3 C33*C*33 >TO UPS <3 Main 
line 33i 3>C3 &C*1 (RlM UPS- 43 1$^ ^rf® 53 i 43 *$f®i>! *T3, ^®J® >Jj3£RI?H 

Sjf®fR3 4®1C3 $$f*14>I c>h!W 43 3JT5lf3 'sltaMW TO? (RRJ13 >133 53 31 l vfjBt f$$ 3*R f^ 
2J3T5 **ItC$ ®^R UPS-43 0»®t3 Charger t>l°1IC® ^flC$ I W3 3jfi?lf3C$ TO? CR3 I ®5<3 No- 
Load-4 UPSC$ ^3® ^ 5*Bl blOiS? 3NI o1C*11, *3 **I1$C*1 *j 3^3 *13 C^3f 3103 3JTt>lf3 (RK°i 
fe® 5C b 5, *3 35 Inverter C3R3 ’iSjM C*tC5, TO31 33 33 Fuese C3>05 TO5 I $®JlR i 
43^1 ^jPi <MC® 3I3C3 ®IC3l 3C3 ®t 3C31 ^F*1$^I3 C3*t 13^333 ^^03^3 31^3^ 

UPS ^3 353C® 3£3 3IC® No-Load-4 UPS ^jvg® fe^ 0 ! b[^ ^C® 3TC3 1 ®H313 C3f*t3S| '31^1 3? 
3*C3 (33 33 UPS <3 C3$3 31^3 3^i 3^ 3C3 I 4C® UPS-43 ^C3 I 

IPSt^? 4 ?r*lu( ^!C3!bHI W 1 

^5x53 : I PS-43 3^3^ 3i3 3C3t Instant Power System l 31 ^*1® Power Storage 
3TO 35^3 3K3S 1 IPS 433 43^ Device 3t ?3^l®35 Power fafflo 3^3 431 333^fe® Main | 
line 3t 3333TC53 3^ Back up C33 I UPS-43 3M IPS ?3^t®35 3333T3 3Cf3 3IC3 
3IC3 3333R fe® 3K3 3T 1 1/10 Sec TO 3333T3 Automatiailly 5JTO 3^ ^ ! 
UPS ^ 33C33 ^f3J Back up fes UPS 43 IpHRJ IPS 3^^ Back up ^ 

I ®T5 IPS Rf®*f ?3^j1®^ 33^flf® t>Mi!3 C3f*f^3fij3 1 
3J3$!fo* C¥4 : IPS (RPR TO C3pf ^33 ?3^jf®35 '33331153 TOf®T3 53 
C3ft 3J3^® TO 31W I f3^ TOTO Wl 3P5 3lf^3 IBfe, ^ 

Rs®f £f®f® C3Pl ^TSRI 15M3T3 3TO IPS C3*t ^#3 I Computer *10WTO IPS 
3R1 3K3 TO CT TO UPS^ 3J35J3 TOT® TO, TO® 3333T5 Continue 
TO C3TOT 3® 333? (film * 3*5t) Computer 4 3RT ^S3 TO W3I CTO3T 3TO? R®* 
>133315 3^ TO Save 3^3^ IPS S UPS 313513 TO! ^ I 


Syllabus— Electronic Technology : Electronic components, analog and digital signals, analog 
electronic device, amplifirs and oscillators, resistance, types of resistors, conductance, ohmmeters 
capacitance, capacitors, Inductors, Inductance, Sinusoidal Alternating waveforms, Frequency 
sfjectrum, The sinusoidal waveform, General format for the sinusoidal voltage of current, phase 
relations, The Basic Elements and Phasors, Respons of Basic R, L and C Elements to a sinusoidal 
\ohage of current. Frequency response of the Basic Elements, Average power and power factor, 
complex numbers, Rectangular Form, Polar form, conversion between forms ; Impedance and the 
phasor Diagram, Introduction to 3 phase systems, Elementary concepts of generation, 
Transmission, and Distribution, Various Levels of power, Basic concepts of transformers, radio 
television and radar, digital devices and digital integrated circuits, impact of digital integrated 
circuits, counters and digital display devices, digital instruments. 
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Electronic components, analog and digital signals, 
analog electronic devices, amplifiers and oscillators, 
resistance, types of resistor, conductance, ohmmeters, 
capacitance, capacitors, Inductors, Inductance. 


wie^, ^siMfippRira « ^f>tc=itJ<^ 


^[^ctronic Component, analog>digital, amplifirs and oscillators 

ctHsrs ^ ^SR««U C5ie C6$ W I C^ICTT ^ ^ 4I>II#^ 

^1-^^ ^ ' 51w ^ ^ * Rpn 3 1 *^^1 <3 l^t •pfT'OTTT TO I TO 

«n ’K'W osjf5»i 'iosl&5 ?i ww 5i^ ^n? ?i 
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503 ^ 4?09^ 519$ 9105 1 

5 . # fa $19913119 

9105 3 1 

3. 9fal5C59 *3l09fa5 0919 
59, 4J19 lfr8£2m 

4. 489059 5109(9*5 0919 
0 #, 10 u £im 

O. 59*lfalf)9 0919 KHQmSW I | 

8 . ^TO 2 U ^ W W 

GW ^ ’US 1 

8 . *# $5 5199H9 49 Wlfa 
GW J9 3W, *i*R & 9#fiwift 
9?9 9051 *51599 *509 1 

8 . 49 #f9$T 5031 $1991*31' 
^f$9 3109 49 510915*5 
m wot* 1 

<1. 9falH0$ ^ ^039^3 
350® 9305 9109 1 

(t. F®T|F^ ’fTC? *Tl 

<t. fa 9^9 ?099§3 SRlfaj 
509 $1 ^ 9310# C$S1T03? 
$99 P$9%3 l 


O 4fi}-ys. #9i9-'53i9 < pi5 ; 5w fa? 

1 S 39 : 9l59l9-Tpn9 5I$*&19 9t fa49 (GM) 5 ®#19 fifa99 f®t5^ I 

(radiation detector) l 4$ 5l$ : 0l9 ?W fat# (high gain a mplifier) ;j n 5 W. I 
'Q 4*8-09 fifa99 93T5* 9*90$ <110 I ##-13319 5l$'5l09 49*15 91*59 33 9105 49? ^ I 
s^eRJ 59* 99199 J?5t031 59 49*15 3J3 *519 I *51199 ^411$ 33 0905 9105 I 4? I 

fa$3 \5tt% 350® 4 1 life 50$ 9109 499 C^lCTt 9119 9t 9J1099 f939 49? 49 9109 f9&*5 OP ^’1 
43910 $ fa^fa 91"t (quencing vapour) 9105 1 511091$ %9C9 9195*5 05t91*ff$ 3# 919199^ & I 
CTpgfi# 0905 $ C9P5I95I9 9119 fififB 59 I C5§|9 ’fH ’51# 4jl09l® f5C909 514 509 49- 5 I 
fa9 91#sj 9*9jj 9It5tfa 915R7H $1905 991915 fa©9 49? 39l$05 59155 fa9 0391 59 I 

O 4RJ-i8. Energy Band 91 #F 9JT5 fa? 

$39 ; 49*15 fafajj 5$8 9991*29 3C95fi3809T9 fafa^ 53*9099 iwfasl 
C9591T99 09# (#5 99 919951 9fe*S09? 59 039 I *51#, 0# (Bohr) 9991<2*> - r 
*lfa®9 4C9*9*15 911$ 91 91319 59 039, 41# *lfa 99$ 903 I 
O 4}?}- iff. Valence band 9t 0*1143 9JT5 « Conduction band 91 9faT59 99® 1 
$39: (9159 99®:9991^(9159|W<SS99#959(99f$9n$55®5g*51W«M9Jl$ < ^ 
#553 99*5 : 999# ^*3* $039$380319 *531 C9 99$ 9t 9131 5# 59 *59^ 

99$ 903 I #959 99C$9 $*C3!|3803l fa[J9 #95£9 5?*tSl59 9*19 I 


5 


fa# ^ 919919 91 #9* fa? 

® . #959 99$ 49? C91519 99C$9 99J9*ff *5WC3 C991C9 ^1?#9 9151^5 ■91C9 91 

*lfa 9)9919 91 1 h195 *W4 9M I 

Wf?*t9 *5TW1*5 fa? 

fL- . ij# p5l^9 49° 49>15 tl 5l?9 *5I#f99l5lt9> fa*19 919^1^9 9°^5 99C«1 9?C919 
,0 p-ti ^lv*19 5 ®1?*19 *51191$ 9C 4 1 I W?*t9 $TC91TO 45^1 $1#fi|915 9C5 I 

jj 99f9 C9tl9 'Q fa*l5l'» C9# 9*1C5 91*1? 

^ . 5^9 C#5 : 999 Wt?9C9 499*5109 915t C$9*^*S 4019 9*91 59 9TC$ *Sfl?*1C99 
■Pi <#5519 9*09 *5fas, 4(915 51^ 509 *599 409* 9*59 09# 410919 90°1 I 

£ 9 # : 9f9 499 59 09 f#9 4)lfl099 $$*51 ^f$ 919, $99 409* falf1$ C*fa* 41091*1 91?1 1 

q 4!l-i<»- p-« 81K99 fa? 409* p-rt 'Brl?99 $1091$ 931 59 09*9? 

?35 ; 49*15 ^51*9 « 49*15 „ 5^*1 *5(#faltt 09*31909* *9»fl*#t 0Bfl$l 319103 $1099 


' , .<r# *5f$i$909s p-n W19 903 I 

_^5*ll3l39S9 + n-5l^9 13fa9*9 = p-n StR-H 

,,-n W19 $1091$ 9319 9*199 : $1091$ 45 99099 $C«19t5l»i<P ^5 9^ 91 $fa, 4191505 
S^^fl 9*09 I p-n '3 tI"“109 410919 9*91 503 $1 ^03#90$ 45 *5l1$^09 4191059 

,^f$ 099 I $1? p-n *Sfl?*t905 $1091$ 931 59 I 

0 45-5o. 095159*1919 5109* 903? 

( S39 : fafa919 3 3°0509 $1091*505 099*1591919 931 59 I 49*15 p- 5l$9 f9l359 49? n 5l$9 
'•fa9 313t3lf i t 9?C910*t p-n *5?19 591 59 1 4 p-n ®1?*I3 $1C9I$05 095159*1919 903 I 49 
| 3» 505 195P? 4)91505 49*5ft59 c t I f9f$3 99099 095f59*191099 9091 *519 $9* 095159*1919 
Half wave rectifier) 49?*3<$95 C95f551919 (FuU wave rectifier) $039091*11 1 

0 95-5X p-n WR $1091$ fa$I09 C95l$5t9l9 fa3C9 9T9519 9*91 59 9*fa 9*9^9 I 
^59 ; C95f5r39T9 150309 p-n *83?“R 

^ *■ 9$5 4RI5 $ 3^fl 0^15 : p-n *$l?*f09 9f9 0951091 9l5f$ o»l0°5« 5 fa9 31#J 4J09IM 
^ 59 $1503 $fa 41915 905 1 C$10^*Si 9^ 499$(09 4J0913 591 59 09 9Jl5ll9 5 09039 
3113 p-5l$9 5g9 3109 49? 591*95 4(1*8 «-5l?9 9^9 3K«t 9?9^ 59 $1503 
#lfa 931*95 Sira t^#3803l05 9109 ^t# p- 5t$3 9$9 %5 49? 9Jl5lfa 5^11*95 
4158 <513803105 $103 *5|^'? u-5l?3 9$9 fa5 51309 I 9R3 p-n ^1?33 '3 9#t0$ 

I ?25^Rt5 $309 1 4 4191505 931 59 3^1 4(915 I 4 99039 3?09M05 931 59 3^1 0515 1 
' J^Cfas : 0®10^S?9l3 19#$ $l1$5C9 41091*1 591 59 *5t# 9H5lfa 9^1*95 4J1*3 9f3 n- 
^*149 ; 5cn^ Sira 9f3 r 5l$9 9^9 3109 3?*tf$ 591 59 $1503 n-5l$9 9$9 

9Jl5lfa 931*95 4JIC89 415#t9 9*03 «-5l$9 9?0$? 0905 9109; p-n ®1?33 919 
™p- 5fo) ^5 090$ 91909 31 1 p-5l$9 9^9 05133 p-5l$9 9$0$? 0905 9109 1 40$ 
0513 $#4(915 9309 3t I 4 99039 3?09190$ 931 59 l9^ft 09# 1 
,<5j. ^^5*9 C909* 09151 919, f.'slc'vet 4J09N 9*91 503 p-n *Sfl? ,, 13 $1091$ 85 ^039^3 
aRR5 ^ ^ SI ^ 5 ^ 1 ?W<, 5039 45^1 4RT5 # I 4$109 

fa909 5I*5f 509 I 



<j8>ts f^frTOi *11313*1 ^ gi^rs- 

O afit-33.SMRl^3 « '=uNliJ*rlfll3 ®TC® <u."i? 

$^8j : g5 33 cto ®tf*il33t§ f3C3 3f$® ^c*i«n5I*i < p ®a 5 hI«tW i Jahfen.^ ^ 
# <SC33 -STWIW ®M3 >4®f5 ^^lf33lf) ^ ^ 55*H TO 33 I 3ft L 
$$r ®|«H33Tfl3 31E® >4®15 p-5l5*1 Wlf33ll) 331CTT 33 ®CT ®1C® n-p-n I 
rot i 4<fr5>s |tR # p-515<1 ®nH33lfl3 31C3I *4®f5n-5l5*1 p. n , I 

jjMfa^ tell 53) I £®jjf®Rs jrjtoc® frola® <3 RalGl® ®313 srt jaHf^r£-a 3J33J3 $ I 
i cdt&a, c5l3f®*R, •pFHSuW, 3jic5«ii 55 5®)tftW | jjHlsrfft 3T33i® 33 i 
^TT 3f*l®T3T3 : ®llT4f g®l5^ (Amplify) ’■N^ ^ f33^1 l CT W ^ ^®*f(%C3 (Liipmj I 
i<HI) sjtrS 3?C®TO® <l3'tl5ll® (Output-4) l33ffi® (A mplify) TO C3 W« ^J13f?P?R|j| 
rot i ftfcg R^fcs jgHfe&rc® ®CT3f3®i3i3 Roth <m3ft to 35 i 

O sffl-3®. ,JhW 83 fa®M 13^3*1 35lfl? 

$^r : 3RTC33 <|f3i ®3l® 31 I33f3® ®3C® 5 hRtS^ <im!<! TO i7j|l 

^5 <313 ®f^«, S1313 31 OalpCs? I $RfSf5C33 ^ft-2HftC® (to C3t® ioo 3J 
R|f^C3 ftC3 21313 f3C3C3 2J3R 3*3C® TO I 

O «tt-38. ®in3fj|®l«l3 fa®k3 3ct®® ft3fq® to? 

$3r : 5ot®BP i ® TOtfarorc ’jg ^fift 33.i»st® ^ 3w® aft*!® 

j|Rfift3$ ^JTtsif^FniHr %3C3 3T33® 33 1 IjWRf^ ^5 «13T3C® (to CW ioo 5lj 
Rif^cn ftra 3*513® 21313 I5C3C3 sw ®3t® to i ^ 213333 ^5 *|R^ '^il 
^ rR®& 3S13 i 3*313® ®£%® 4®ft 5 «mwh "^nrs., to tom 

?pT ■*IC* ( r?* ftdR® 3i*t ClRT 313 l 451C35 *9IT3f3®13l3 *Rc®TO® 133$® TO i 

O SW-^4. JjHlBr^TO* Rs®TC3 ^jpjfjfTOR f5C3C3 3T33J3 RRIf ^? 

$33 : OT 33 (Input) -£FR3 ^TOTO* R^s (amplify) '®| 

3*H 33 'SUPlf?W3R I ^PMt5R35 ^IjrfjPTOR ^ '•' ; ^| 

3T5CTO < lf3 c r® TO l 2wfSr$?l WWfaTOR %TO TO3i^ 33 I TO C 1 ^J 

*#^T ^ 3RfC^ 3t f33f^5 3RU5 ShI^ 3 3J33I3 TO 33 I 3W*flf ^ 
■^f^sglTO 3t C'4>!C*5'3t i ajlilerSw^ S131C33 (base current) ^IWHJ *lf33*'’ ,a, ^Jj 
(collector current) f33TB ^(33^ 3613 1 ^ti-SJ3T3J^ do 03^ . ' 
<|1^C3 f^C3 39J3I33 5 SJ313 fiJTO 51313 TOC® 31C3 I 4 ^d Rfe^j ^OT'fiS^' 
'Sijt3f?Wt3t3 fepTO 3J33I3 TO 33 I 

O sRK'b. CBR13 ®1C3T® (Zener Diode) R 5 ? TO 3I33R ^CJT’l TOd l 
$33 : ># 43^ 3^1 3J<3i® $W<3Sft® R>»l^3 I ^3133® < ll33T c f - 
3tTO3 ^fdl *'3r«3I3 3t?ntr®’ ^ 3J33I3 TOT 33 I TO 3^T TO^T 
W(f33T^ 'brC3IUS3 3C®t 3JWG TO 3”^ , fR I ^ , 

3T3133 ®1C31C® R'lSM CSTC^S? CTO3 C*TC*d(® 31 <33*51^3 (®tC^CTO CK?i c<l ^ 
>415 <305 313 3T 38 3jC3 313 l f3SJ C3T3T3 ®TC31C®3 3^3 TO3 C3 >4f5 3§ 33 
C5IP&® 31 frofl® C®lt*5® C335 ®T$3 C®IC*50S CTO? ®|C3IC®3 TOT 

TO* 33 l CTO3 ®IC31T®3 13^ TO-C3f*t 3PT'« 3Jl$5^ 0S3?5® 

3TC3 5 l >4f5 c*lc'0'& (TO 3W13 “PIC'S? 3)34 j® 33 I 



^}C _ -^^^3*3 l3f3>rpT -^Ttrm f^5H >3 gfg% esa 

LED fc? TO 3I33J3 «tg3 TO3? 

,J^3 : 91155 >4f3l5t «k<Jl® (Light Emitting Diode) 313133® >4®l5fe 3TC35 3Sff*f3s 
^05 I 3Tlf®3lf33s 3STC^a 3CT TO 3343>l(3\413'G TO45 3’*13f 3C3C3 I >4f5 TO3 >4®f5 
.jjpp 31 CTOs >sncsn l3^f® 33 l >4 ®1C3TO53 C®®3 f3C3 333 ®f^ SRlf^® 33 ®33 >4Bl 
_-r*nfis«3C3 <3J& I ®1®5,£13TC33 3l33W 3%3 3C* OTToTO sfhrst at amc t 




3T 

q snS-Str. LED f®®TC3 4IOt TO3? 

5^3 : LED TOT3T ®1C3TC®3 3C®1 TO 5 ®! 33®T p-n ®1??43 ®TC3T® | >fjf5'Q 3^3 C%® 3?!^ 
3 jg | 5fja( C3il® ®1C31C® 5^13^3 <3 C3PT 3fI?*R ~%(?[ TOF3C3 fdf®!® 33 I 3>3t'sH*WM 
^1 533133 ®1C31® 31 ’STtCSpldW f3C3 ?®f3 I >433 ®IC31E5 ^1?3C3 5C33dj3 

$ C5J17T3 fWC33 W1 C3 *lf®s ^ 33 ®1 ®13 %3C3 SfTO 313 I ®l5 >4 33 ®1C31® $^JS 
?J3 313 i LED J®t3 35 *1#rai3 <S||C^3l5«» 3‘3315'b, 3#1313 3*33335 31 3#1313 
3IIt^ll55 CTO l LED->4 3^3 C%® 5C33(B*1 C31C33 ftTO ^ %3C3 ft*)® 31 

JJ31PI1 %3T< C3fTO 3J1C3 I 

0 fTO JrhRrl'fl (FET) f%? TO 3)3313 §t9J3 TO3 i 

5^3 ; (v'S 5C J P8 5l3f®f53 1®3 31 Sll^ RP® TO 5 33C33 3f3>SC55 fe®l53 ! >4 

*3315133 C®®3 f3C3 «13lf3® 3*1C35 £3*jjf®® CTOH <#3^ TO 1333*1 TO 33 3C3 >4 
•'WTO*! TO 3C3C3 l >4CTO1 ‘3^3IT®3 5 ’ (majority) 3I33 5 3131 3%lPl® 33 3C3 

4W TOig^t (unipolar) f®®l53 331 33 l 

FEMRT^rNi 

i. CTO ^TC^r <Jj<!^ ^?I FET-O S\ VS CTO ^5? <j<^)<5 ^1 Wi l 

FET ^FWv5T£3 ^ (7T^n?T ?RIT W\ ^ I 

li * FET-oq? '2jfvb<JW (Impedance) ^ ^I<PI?I ^sjwt 

JjHfSr8w<i CbC?I ilf5 S^viWIW^ i ^ <JJ<J^)<J'<3 C?f*t l 
®* ^ (?nfe^ fiRn ^jp ^ '$$ i vsit cspsfi^i?, 

^f&sn 5 ! (oscilloscope) lift <jj<^13 ^ i 

^ *1%^ ^^Icv® FET-^ <JJ<J^!<J ?CTO l 
v * FM Wv TV fSlJP ISrh FET ^ I 

" ‘ LSI ^ <fcH®Sl«w C^Otfes FET ^1^5 ^ i 

55^-^Q. 315c , H 9T13 5wfer%3 3SR3S ROT? fro tC3*t St3fe$3 (FET) <3 3l5c*119T13 
^^13 *3^1 CTOIH I 

?* : ^3133 iHRr5C3 C3J3 ® 5CTO§f33s ®®C3? f3^I«, *lf333C3 W CTO I TORT 
^^3l5c < 39T13gRRr53 3C3 I 

HPWjRfer^R (FET) TO°v 3151*39113 5l3fiFTO3 *1T#J fdC6 >S||WIWI TO 3C31 : 
■g®(EET) ^ TO, TORI TO* 393 33 55Ri; , 39n3 (unipolar) 

*TOTO 313133 SRfe5t33 CTO 5®3 33CTO 313® TO®T 3SC3, TORT TO® 
(bipolar) J3Hfa$3 3C3 | 


ct8\r •sjca^aa’a f%f%vxj3=r ■3Tt«fr?r c t R'mh <s «rg% 


iL C*FC5a C*Ttt> fa*tft® aKIM SfCata awt ^a TO $a<F> C5T*1 $■*>»( !C*W ^); 

aftcataia jjw1w®ca ^a^ aifefc a^pt atata asata ta’ft caw aw ateaa ^a i 
iii. c*a> ■?ew c'sic.'V'w lay fit® fe«i3a wi? atata*t Jtafe^a 9,c°^. < wc^*5 forts'® fe®ft^ 

o «n9-«i. r-c anaa® at cata-arna ^pta ftaaa f%? >a aaeaa wrta1*rcFnntaa »[f^ 
'sngftat s aiaaja ftr^a i 

iS^ja : WlNfevlalca atat? c 1® >flcaw wfaa 5 ata at stage atc*p i aa *13 ^jft> ata fe aaea^ 
yta a^ta awiea ^ atea 'si? aeaft wnafg^iaicaa ?afeBj aasia ata i r-c aaaas 
faayca* aa aa ateaa aieat atea caw aiaa* <j^t ^tas. 4 ®rj 4 aaeaa laafonr. 
aai aa cata-aiaa 5 *pta at rc ^taa® i 
>[ftat : 

i. (3Pm ^SRFTI, (31®Q t£Rj C3 f&Rjfi* l 

ii. ^SRJHJ C5C3 wl^i«1 Sfll3fsf*k<HH (stf*\ I 

iii. c£JC$ c$33 C3TC3! 3lt3 3t 3? ^ppfe3 ^cHlW^S <2lt3I^M 33 3t 3^ 46t C$F> 

> Q3tC3 3$t I 

iv. C3TC3t5m3rtfa 3t 3S£3*f 3J33^ 33 3t 3t3T 43 33-f?lft3!3 ^ 3*3 I 

v. 4 ^13133*1313 >1lRfc *(3 3>^3Tft 33 ^I'Sr^M C3T6 3t*W 3T<33T 313 i 

^3f^3T : 

ii. 0&5j\ ^M3I N 3313 fif*? 3J33IC3 4&t *ic3'Sl (Noisy) 3C3 313 I 

iii. PH^PTW ^P3 3W313 5T3333 3 >w 3C 5 ! c^fb® ^Jp ^©IC°1! 33 *ff i 

3T3313 : 

i. vXRsf^ c3*t t3^5 fjpwruifa cats? ^33fa^i3icaa *m faws^r ^nts 1 4 sri 331 
colei's? stn^fa^iaia ^iiRfcG a^=r«tta 3133 ® 33 1 

o 33-03. JJt*wtff3 ^13*35 ^JT3f2T9t3t3 fa? 43 ^f33T-^^R3T ^ 313313 faff I 
^53 : C3 ^jrsrfa^latta 33 33 *jfi> 3TC33 3TC3 $|*W«fta 3TC3 TO 
^PT-s^f^r© ^JT^f?r^T?Tra '^’T I 
^Rat: 

i. eSwe^tra acai «twt tHtOT cafti swr asra at ac^w *tt^ata Smaacaa iiw 
wsaa^i 

ii. jjiav^a ast<#R aifaas a-i^cD, ara't aaca^a « caa a#iB a< 5 ^ stltarfa ' 
cafwSta aa atai afGata aas aw i 

wafaat : 

i. ata^s arafa»vStaanifia caf»t atfa wife's ^aat^ta a^ i 

ii. caf®^ ^caacalac® ^aa ^tasStta « 'flat^fetaat’tiPtBitaaica® aaajia^aaa 

iii. &casrcafe caa*ta ^a i 

iv. aacsta aaa >ac® csr (Hum)-^ta aa i 


idfc -sjc*paa’a lafa^qa atataa tassia s <?8Js> 

: $ferc®a caft° fe^t^a feaca >®Bt a^tfa<p ata^® aa i atf^c^st wnafaaaatcaa 
i^cBt StafepJcaa wfe6^ ?Hc®a ^aai cat® 5Hc®caa acat aa®t at cafetcaa 
a , a5t ata^s ?a i ana ^ c^ca^taa^iaiS waat^ c%a ®fea^taa r ^ia i 

0 atfl-'M. *ftwl aaaa® wjwl*j»w«n aac® fa catatta? ^a^feat.apjfaatsaptJaaftta i 
5 ^ 1 : cn wjtafaaaatca ataa c^csta -aafa^ ^lafe^caa aaca?a s feSta c%ma faaafa 
jaf^^a caa >aat w^aia®tca waitaj eft® 4 aataia areata anas ®rcas ®i?ca? aaaa® 

snpifjwata aat ^a 1 
#*t :. 

i. >a atf¥c5a a&a ^a a^st, aaaa aw a>c M iic»i‘5 aja^® aa 1 

ii. 'di^w? Mica’S at cat-%astcafe taaataca* cafe witafe^a^ awe® atca 1 

iii. ana ^aaaa a^t 1 

a^faat : 

i. at? %aacafe faaaiaca* wjwf?wit awe® atca at 1 

ii. ®feta f^t®t ^ 1 

ataata : ^eaa^faas <ttsata atsit ferScaa caceaSa atf^eB, aiaa waafeanatea, 
‘s^tciafeaia wnaf?PFiatea, apfefetJta atfe^B ^eaa^ta® ^^ae^ laBt aja^® ^a 1 

0 stst-os. wiwf^aaatea fe* f%^t*tfet.at a?eata aia^ta awt aa? 

®aa : aa wrwfeaaaieat ®t , afe? caSsate^a atcawa aa 1 >aaafe Jtasf^ laesta ft® 
awfeaaateas fe®feaa aeat a^fafe^ : ®ae® aa iaif^e^wjwf?wiateaa 

w Vu^wsr aa^ife? ateas 1 wta aaafetcaa e 3 %®ewa ^-aa? laasfS awaease®® 
5n w^iaicaa 2afe?j fe^a aaa 1 anafe* aaife stata® ata staaa 1 aat- 

i. caISn>)H aataifaSa aaafe° (rc Coupling) 

ii. ^ffec®a aaafes at 5®ta5f5® ^tafe° (lc Coupling) 
iii jjhv^ia ^tafe° (Transformer Coupling) 

iv. ®feaB ast’lfet. (Direct Coupling) 

0 wjtaf^aaareaa ^eaaeafe caaaa fe? rc aa^ws witaf^tateaa aft s 
^^eaaeafe aae® fe ^atta? 

: wtcat wjp#<mitcaa %®ieafe caa^aa aae® WTWfBwata, ^aa fe^ita® caesta 
‘ ir -‘ ,J ’W %aaeafeeas aa®rea anrafeifft ^ few ®t cataita 1 aa®tea wrwfeaa? at 
^ a ft® ®rft 4 a* faf® ^a 1 Swaaia aa^ta® wrtafiwmteaa Q^teafe caaaa 
1 ^* T ' S ^ ^ 1 waafee® rc anaa® wrwfgawtteaa %asteafe caaaa atataa® ®teat 
a® ®teat aca aft® ®® ®ieat catat ata 1 

|^^raifevc<ta ^jHlPiUjH faculty w ^a aea 4f5 at> atf^e&a ac®t atsr aea 1 
^ c,! ifee® caa ^fa^ta aneteaa awatfa^® faaiwiJiia ■jp aw aca caa aaea^ a% 
^ 1 *fl»t aaaif <fte®w catfe? tta 5 ! atfeea caa jw? aaea^ wiwfefeeasaa wa^a, p 
■r^ 5 caa 1 wt aft &<4ica(ac® (<20KHz) cftaawaa 1 






<t<to WwH 'e n fo r I 

4514f4t. 44t , 1li>l'BM4 4SJT4lf4fife l44J14s6T14 C#t 4C 5 ! PnHonii =34 ■TOhj ' 5 T?*t =44= C;$ I 
o*r^s ^rj cft& m Rctoi^ 'ipM ctc^ *tiE4 4i i totc 4f?‘= , iT4 wnfat^ I 
TO’nftffr® frorcsGjm c#t 4=3414 ^ 6 i ?fsn?i 4 «ic«ni'»iw *nf^i 4 #re ^ I 

4 rwt (<50Hz) csc^to^ 1 

O 4JS-'W>. 4 l H>t*«r >siJIVlj^FRira 4»lff5 fa C4T4H4? 44 alc.idw^R'il f*t*p 1 

§^4 : viRsfS frot^t efrs ^ijraf?PFnjra c«ct sira c®n?^«s ^ ^im-g <?i?m 4144 =^ I 

^stfifal®*! <PlCSars5 TOJ 4*11$ 44 1 =®f$ ~04>lf4^ TO4fgtF1414 ’PfeZFW 3^^ ^ I 

3 JJ f 41£$ fSF3 4lfw-4 •5ITCR ^5 441 TO I ($51 ^RCTOBI <7*0\ 4 ^ I 

C$t<5R I W$t><jG C4 C44M ^fio* ’’RTC'ST chests t’T’JCG ^TOTO 441 33 1 4 44(?ig I 

^£Fjsif 5 ras ^fRs ^srjrsjf^i^BiTC^i 4 >ji*ic^:' 5^5 ^jrsif?r*Fr?iT?r 

«jOT^%T 5 t : ?w<wjpfa 4 ifac& 'simifif^ 445 ft 4 TO i toctJto | 

Qfi'S i cg ( 7 i faro®! 441 vsi = 34 ? ij£i i spict 4 «i 4 >fi> e£® TOl I 

4?Tf 44 ii)4® 0"IC*)4 C*5^ iffTOoTO fe?R1?4 41)1 ^ 41 9 ft'Q?Jl4C4> 'SJTTsrftPFl? 413 i I 
'SUraf’PFMCJ? TOJCT PPWMC 4 ^ 6^5 4 fa 5 =4114404 41=341 TO fag.PlTO'Tra | 
Ora^CP) 44? 4TC4 5 44° TOlftfS PnH«n TO^fliflFl? ?4 41 1 454J ?c*i45^<r- 4[f<f<I> I 
4 ll*GC^ ' 5 |jl 4 f 3 *R 41 t 44 5 JCTOt%T 51 TO 14 l 


O fiRf-'0 < *. 3 S 14 ‘4’, 34*1 ‘fa =3 3*14 Ifa TOgfjJTOtlTO *(fa)t, 4^41 3 -qi-q«.l-g fa34 l 
S'dfl ; 4pt4 *4* ' a (jNljJ4lfll(.Dii *(R4t : 

i. TO4144 fe4tj4"R TO I 

ii. 44441? C'i*lC*C'StfD i5K?Tt C4’©W*K?14 41 TOT3 K*T I 


ui. ^tror <^i toi I 

iv. 3Pf v 3v5|?l l 

i. 9 f| y a^M i 


ii. , r**'s! TO (o£%) 


tototo^ 1 


W&J* : gspi \tf TO^PTOR ^<3 &C^tc.#i ^ 

c^IC* 5 'St ^JTsrffl'^liJIW ^j<i^)^ ^t ^ I 

JPT 1 %’ : 

i. *fk?*n3 C^Pf I 


ii. W251 (TlPt (Qo%-*> 0 %) I 

iii. Mro° 45 1T^ 5 I ^ C$^R ^ ^ I 

: 

i. C^f*t I 

ii. cw ^nipf ^1 TO ^ I 

iii. TO^TO C^IC^C'&r^ vKrfi I 

TOTO : ^ C^lfe'G f^ 5 TO, (&&£ CSTOI *fPH " 

TOsrf^PTTO fe 3 ^ TOTO TOT TO I 




auTPro* 3 ) Rf 4>44 ^mm)") I^ssh 'q sr^ (ta* 

djS — 

^jf’ «0l4fj)4lnl(.n<) '4TO*^ • 

r' . «n® 5 ^s 4 t'sro C 4 ft 1 

| « Vf 44 ( c#t I 

yj - 1®4?4»R C4f*t 44 I 

w-f _ . 441 Cafe'S JjI’lRGlw 4Rp>lf9»Pl4li) Rcjk.*) 4i4?W 431 55 1 

4 J 4 V* • 

'8lt5rP4G4 f^? 44^4^, Cj^f45N <3 ^f%4t 1 

• «||5rc?U>4 444 44^ fe®I?4 4t f®t4 44lt^4 4f4 44lf^C4 4 9 1taR'i 49C4 *tR4 I 
« 3fl^ &C4I14<% 4 44^ ' 3 ITffTO (^H^, TOH '30T5 

. .^g TH4 I 4rf5n?fG4 4141444 7 &3FP ^5® C4C4 4^ cvlklwa < 1#3 C4CSf4 

44® 44-4l?^C4l?^M 44C44 <3C4® ^’I'i TOC5 4TO I 4lf4^404 

44^ < TC®tG^fTO4I!TO ,J 4g^K?IT44 (Unstable) 4TOf?WTO I 
5^5144^4^ : '3tPit»iG4 TfT5- 
i ^ 1 C 8 ?(iJo 4 TS? <pw 1 

ij. v£R5fB ^R-C5ltSf5^ I 

iii. I 

iv. TO&Wraft fWITO (20^»5) (414 100 3MT51?®) 1444114 ®lf4 c B TO 1 

i|RW*C 44 d^5m : ^®ig 4ft 1444TC44 2I4S14C54 'SI^JlSl 'siPiotGi)^ 'fSTC't vTO 

TOTO 1441- 


-■l? y 4 l^ bW 4 rf 4 W I ? 4 C 4 i TO 14 4 lR^S 4 4^4 -ot^llil % ^ 117 t ^514 TOl TO 1441 - 
4. IG®* j-tlRPG \3(Pi(.«lG4 (Tuned Circuit Oscillator) 

4. 4n4f4 4^44^ 4rf5n?^ (RC Coupled Oscillator) 

4. fe%W l 4f>iWG4 (Crystal Oscillator) 

4. OTWfi$« oiPic®lG4 (Negative Resistance Oscillator) 

®. 0^UC4r51?4 (Heterodyne) 41 RG (Beat) ' a )Pic, 0 lG4 


4 s . 4lPC '»|?yu<i (Multivibrator) 

4. ^4115^ (Blocking Oscillator) 

4. 4 §4 (Saw Tooth) 41 ^?4 (Sweep) 054TC45? 

4. (S®14 C4M (Vendar Pole) 4|fTOl*4 
®. CJH f&®4 (Glow Tube) fe41>l4? ^Piq^G^ 

TOI4 (Square) 'OT® CBt41C4*4 
7 ^ 0 ) 4^41 : 

i- 4tf4C4T>4 445fB 4HMItG)G^ fest?4 ?<3TO 4&1 I 

ii. '5^ 4ltft44 4ig*lf?fTO TOJ 44sfG oiPic'lGw*) 45TS1 4 I, ^f %4C4 44 I 

iii. 'iRsffe c®Tt (^0 ^) CVTC45 ^n^l @ S C44C4^1 (>ioo MHz) 4!*TC$ -'’1TC4 1 

iv. 45lfeF3 %TO4l4 414414 ®!41 ilPl 0=1*14 Ctpc^lcuR 45Pi? 441 414 1 


Ct(t^ ^TtTO*t fa'eAH « «Tgf^ 


' 2 jc.^ b> i^ Vy r RPi^pt ^rw^pt R'Mh ^s 'Spjf^ <?<?o 


v. ' 5 TW i 

vi. 43 *(3^ '©[Ml I 

vii. 'XfSt ft$f3 43 *135 TO I 

viii 4C4 -^osr 3^H 3^31 TO I 

o ^nsf-o**. 43 t 43 f^? 

$ 33 : toj ^pj fts? 3 i*i : 


I 


' 3 Ulfto #5 


i. atpiwks C5M$1<J& ft’WW <H iRSW 55 5t I 


5. fit® $05? 51$8$ f*PRW 503 I 


o. 'hIWmii ?5$> feft 5i85<j5-4 <ft tain 53 1 


8. 'aiPlwBw *lfl#$ ft'55JW 3T55I3 55 I 


<?. 'oiPu.'iuw f55*ns 4|R& 4105 I 


b. 4(40*15033 fe'MJHP C<1?4 A f ^*#W5 55 1 


'sjmf^mrt? 


i. 4Tt5f?WI?ll03 $4$ 1^10*13 fifOUm ^ | 




5 . 5 lW 65 BI 05 ® 6 ^ftW 1 $)$fj|<ro? li§s| 


0 . 




8 . W 5 fOT 5 IC 5 C 5 t 5 l ^5 ft*®?n 5 s 5 J 55 I 5 55 


<t. 4JTS|f?PF15103 SS5® 4lR5> 4I03> 4] i 


b. 4TPlftM<ilC33 fcsw C<$4 A r ^#f4' ;;; stTI 


O «W-8o. ^tPfP’T, 5j5T^, Rk£H <3 ^PlO^So^ 3}ft5t b 4*lR41 ig^pi , 
$35 : ^ 4 pfl >4 'aif 404 & 0 fl 3 ^# 51 : 

i. 45 %5*1C5f4 fylRP# 450b04 04^1 I 

ii. 6sQt55«1 %4>H5f»l ^r5IW“tW5 5RJ 4&1 ^p'StM I 

iii. 5l5Rl 4pll45n 0405* '3t4lui“1c*l5 f*pP fto5 >35 555 ^5 5CS I 

^f% 5 T : 

i. ii!C5P ?Jtt^ 4lR£iR ^5 5*J1<1 |Ph>«<] 5141 0*30^ cSfa? < T^(.'» 55 I 

ii. 45 %5TC5ft ROBrlC*^ dK'WOtll# 45H 55 I 

r| 5 Pi 'aiPic*itw« ^# 5 t : 

i. sjuRi 4(4t*l5o , 9 414 4*)# 4>05 5 f 5K5i'i 55 I 

ii. 45 t>Jl?5* •4lflfci> 44 |R!t <WMB cvqst 555515 55 I 

iii. ^1340° ^PitWIR 0404* 45 SpO^IOllRl "IjlRP# *{4 «lc«ll I 

^^[l% 51 : 

L 40$ 0$0<f5 4*05*1 51 51$t I)|-4 vtflC33 SJC5|\SFI 55 I J 

ii. PtRer 5jCl®l 4Ri(. e l£w 4(5 44? (®Pi5 5HJ e$IO*ll f®*} 55 5W fe^"- 
>4f5?£5ll 5f55f^'i 55 I 
Qh^h ^ 1 %t»rt>l 55 ^ 5 t f^ 55\5 : 

i. fapSTCera %5TCHf5 W513115 >055 15^5 5*15 51 1 

ii. R)P(5 <355 i£lf^r C4IWI 5«l5 I5®I5 "PM 51 1 

iii. Q»*'S|5 'aiPtwSura I^C41c*)l5 'SjlfiPifiJ ^^5K55 I 

5 rgf 55 i : 

i. 45 5JI5WM t5C®nC55 Iy<5>lc5PlC'» 55C5C5 C5R f^'555 I P 55 I 

ii. 45 %4>lc5h 55C® *#5^1 5*51 515 51 1 

iii. Qk£|«i '4|Pit°ll>5 1 j4*1 5(.*1 45^(4 Pll 51<35I5 5 |R^Jj 5J55T® 55 I 


*j^C_ — — - — - 

«(Pii,*li>(.55 -^Rn : 

^ C^TC*5 5l , l 5 P5515 51 3<5l3C55 55^15 5551 | 

ii. IP ^ SK^lwRt ^.5^ 5551 515 I 
§C55C5f5 j Sjlf5fi# ^ ®1C5TI 1 
j v Sj^SvS 5I$5 <3C5» sp SP5C® < TC5 I 

«pgft«fT : 

j *(fij5^5%l Gpc<PltuRl5 (SRJ 55 I 
y 135 5S5 51C55 *fl<351 515 I 

jji. 'f5 ( ®5W 551^5 -35 555 5115 s 5151 4plM*|5 W 5551?$ C5f5 55 


c 



(zm, *i^il^oi, gig 

Resistance, Conductance, Capacitance and Inductance 

043-8y 'S*CT5 ^5 1^5 b 5555 ^5*5 l 

555 : «’C 55 ^pi 

f^f$ : WTItan f^5 5155W C5PTC5I f5f^§ <#51505*5 55#C5 C5 ^$^£(515 51?1, 5S1 
5&515055 ^ fine's*) f555 , il'4flfi 55iytlf%^ I 

5I15J1 : 551 5155, AB <#51505*5 A « B f5=55 f555 5<5iaF05 V A <3 V B 451 V A > V B I A 
4 B Rip Rl55 <5#J, V = V A - V B I ^®51° A 50® B fillC3 <$fe«, fiJ5lR$ 505 I #, 

45155141 1 I 

I ► B 


A 

Va 


A/WW- 

R 


Va 




5*055 ^5155115, 1 «V 

^,I = GV 

' a, II05 G 45# 551tt<5f455 ^55* 5105* <#51505*5 *#5lf5'»l 504 45? G = -j- 

(C551P1 R<#51^5 0515) I 
? 5 51?®<#^5 50^, I = i-V 

R= V 

C505* RWI^«105 051055 4?®1 0451 515— 

”^ 55 i<T 5 iar?i *ffirarfte ^ 5 frcs^ <3 sirosnan? r 

?^-85. 4f55lf5'$l R*? 

^ # l*# 5 t^$l : 

5 ^ 50$, I = GV 

(5 45# 551^ v nfe5* if55 s I 405* 515JC55 504 I 4fB 051055 ®0^1 5lf*1 

^ g 4 1 

^* p : f^tam i 



a- 0-8 fafoaa *n«mt«t 'Q 31^ Q 

O ■SW- 8 ' 3 . ^sfta. •ifiwlR'ol^ a *105 ft ^pt? 

^55 : asft* *ifiiaift 5 T* : 4 a=a* 'Q 4^5 sfSCmcaa r.iwi*M faf*tt c«l(MI *lfaaianr..< 
Tjj^ sircs? 1 a®a <wftj 4^5 aw >5 < #aracasa w fata ca *ifaai*t afaafe 

T 5 U 35 jj ^ faa i q c a m *lfaaift 315 aw I *llaaif$ 4 |CSa 4 a>a> 5 W 1 ftt*P!/fa at Sm-' I 
O «J!J- 88 . <SW ft? 

$ 3 * : Cata : *tfaalf)a OT at& BRJ 4 ? *TO fata '$ft«Siai 5 atatSlWt 55 ^ 3 * Cap 3 W , 
«’oti ■^a 5 c® caitaa *mat : fip ast'Taraia coital 4 asft> *ifaaif)a ^ snwa ft©a • p n^T 
<3 in? •jjjjj faa aiaifts ftps? 4^1 r® $sf <ifaaif}a cata ft?Pi a*ta i 
4 ^F : Cattaa 4 ^a* 45 a (Ohm) l 

o sw- 83 . ftfta wi cattaa aia Pryi i 
■sjsft® ^taa* sppitaa cata 5 wi : 

i. Wire-Wound Resistors. 

ii. Carbon-Composition Resistors 

iii. Film type Resistors 

iv. Cermet Resistors 

v. Fusible Resistors 

vi. Non-linear Resistors. 

0 4 Rt- 8 ' 5 s.ftftftaara^*ra cataft&a'im? 

$ 3 * : faaPifts faataa $<ia ’ifaaiffa cata 1 a$a a^ta— 

l <ifaat%fcf^:^ai^cata^ma 4 a?Mt 3 sawcafajpi ,, na i 

ii. ’tftatffa : afaaifta •sfst'sa caf*t 5 W cata am 5 a; si^cwfi am aw wa 
capita i 

iii. afaailta xswarat : <#aTffa wmtaiUS’f ^fes caitaajspt aa i 

iv. <iftaifla $*iwr : *ifaatf)a $*iihiwa ®aj cata fafejj aa i 

v. rniwia sfsta : ft^ ft$ f’llaatft caaa ZnS 4 a $*ta miwi* apj 

4>CH I 

vi. cfa as cvcaa Stm : caveat fa^aifl *ifaarf|a siaitaa fatam mw 'af^ 51 ^ 
ciJVwwai st^s? aw cattaa ^ifaa^aa i 

vii. *tftatffaftsarei .- *# 5 %® m*tgaj aiaw cattaa <ifaa^a aa i 

viii. aiwa stm : '-rfaatffcs m sttam amw cattaa <#as£t aa i ca*H ^ 
v 5 *r?i 5 t*i *k®i c?n^ ^ni i 


O ^J*}- 8 c \. ^\m C ^5 4&\*! 

$^a : asmta caa® at a 4 caa® : ^naTaa^ ^waypat aa ca cata aia^ra a^ar 
aa^fe?®faaw4?7iaasftTcaiaacei i ^pftt eara anaaca ^a aw 4a arca 


?a '^1 
cait^l 


q ftft 4 R ^naraM fa'&sw 'o «rgf^ 

^ gfrara waai ait^ at i 4 ^sfrj fa1%jj acsa c®iai ca^ts caicaa aia sw*i arat 5a i 4 
_^5jgs a 5 ! 5 ^ •aaift ata i 

caiwa aiwii ««ra jR^n 

catcaa ait^a fafta avm 

i — Tt» 




>a (jstai ^a osiai ^a csw 8^ csiai 

0 4?f-8tr. aitc^a a* tnw ftstca cara ft^fa ^at aia? 
s^a : caiaftfa aaift : 

jncaa ^taiaa^s uiafi) afea c®iaf 4c^ canaa an ft?Pt ^ai 5 a i ■staa 's l^fta 
siara ^tajw« an aftMiPt afe at ‘ p ftv3?n ara ^ica* ^fila osiaia op4c^a aR aiat tta 
^aw caitaa aia ar<3ai aia 1 1>44 csiaifi* i>®iiw»i ftjpt <pw 1 5$^ csiat ai aia»w ^pnca 

?arcaa f 20% 1 

0 «w-8!». •adJaPtefaSta asrcas aw? 

5aa ; •uSSaftsfaijia 5 Wi 4^ fawa aacaa as, aia ai 5 iwj afaaiD 'iiwa aaiaa 
swrs ft*a ^fsa a^ai aia 4a? ta>iwi ?a^jjft^ c<picaa *ift wiaT c < pit r *i 

a'jiR.a. a^la ca wihi fi*jp aarana 1a®a at^Fi la^fa ^ai aia 1 

0 «W-«o. atWfaEia ft? 

^a : aiWa&Ta : ca acaa awai ^agiftas caia ft»a ’ii’fti <3 sjare arar aia 
aiPefaGia aw 1 aiP&ftUia caia (ohm meter), ftsa (Volt meter) « asrnHaia 
(Ampere meter) 4 a aa«)M 1 4 ®RJ 4!^ Avometer aiWS ’llalb'i 1 

0 >e , a-1a$ra ft? v i PcraH i aeas ftsica «** ftCra ftwca ara^ta a^n am 

1 

alaarlta caia aiata aaw a?n 5 a '3’a-1a5ia 1 niFvftSiaca* < 3 ^ faSia feaca 
' TR5?P:,,s i ’ma swot? a^t a?camlaw 5 a 1 





B 


<?< 2 ^b 'G vj-^r I 

ca *tfaaif)a caia aRtw ?,c< wfDta asb •eikss R" iaM Re's aa 1 >4*r a^os I 
samarai ai arcac^a aR a?.f$ caicaa §*ia fo&i asaca 1 *psan I 

facawa aiat asicatfSa aatyirfsa 1 G’a-faSia <?w caicaa aR ■-srfpnw xaptnf^s ^ ' 
*itai*o ■a(5a> aR RfiRiwa s?*^ sic*< < p'0e c ii la(s*| *dt*w caia aai^aM *js* ^ai $tj I 
ftwBa *]faca faferi cast a*ai aa 1 iirsicaS a^b® area spsiRt caia ca^ I 
caicaa aR ft<1a a*at aa 1 

OfiW-^. aiaafa? 

$gs: ataa : sft** ^naHikW *ife£ aa^a aaia aiWw araa*^ a°ii aa 1 aiw^ as?^ I 
araia ssri aryaiR vjffr afeaiacasa aajaif ^ sisaas *ri< caca I 

Raw a*ca arcra aifaa* c#Pica* aiaas aw 1 

o«RHM. <iftai$.caa araa^ a®rcB fa ^ana? 

^3a : auas$ : tsiwi liiafe Rfaaiffa 4a 444 fasa ^focs fijcaw%a bie«w alasir^ II 
'spa aiaa^ aw 1 aiaass^, c = 

^atw, q = bic^a afaaH 

v = fasa 

o ^W-«8. ajiaicsa at^r faa 1 
swai, 4a anal's aaus fa ^ara? 

S'&fl : aaatroa a?®i ; aiaa^a s.i ai aja^ifaa 4s«^ aa aaiaps 1 eaiwi nlaai^R fa«a I 
4a c®P& afaa£i sacs afa 4a ^pra (1C) &icew siuiiew ^a, aca «if afaaiacaa I 
aiaass^ca 4a anais (if) aw 1 

.-.lF-^-lCV 1 

O ««}-«<?. 'jaj aiaa^ f%? 

$go : ^*ij aiaa^ • 4ailaa aacaa aaaicaa afaae^ ca 4afe ai3i aiaa ajaaia a?R I 
asiatcaa 1a«a ar$aj g anaiRa caicat Rfaas^i an *n ^>Rt aiaa^jca aaaicaa ^pu aiaai; ■ • ' I 

O £RJ-(K3. aaatjwi macaa <3f*t atcaier^M 'jprj maa^ fstfa aaR 1 

: aft aaarca 'jaj aiaa^ : aiacaa ca Raatcn sm aiacaa *n *ir® <& ^ 511 1 
aiacasa ia ’IB. ^a aiacasa $a < awa aica «a aiacasa ia *ib Jiai lirac’ia aia^®^| 
a\*£3* sneas viia?. a^c*ra arac^a cia^fB ^-av.^’s* aicas 1 ^sicas aiacasa C3R asiara ac^ ^ 
caacai ssl^ casia acss afa +q aaaia ia aiacasa ia ’tics srr asaT aa, s$ca ^ ^ I 
aicssa cssa < jdi-Q ^aiaR anfas ^aca >iia° +Q , aiaR ^a aiacasa ia «ii(a^ ara a I 
-sjOj-aia ^pai^f% a5c® aicas i ysai° sifsliJ aiacasa 'aa 5 *ib + q ^sav asRj^ir® -Q ^ I 
sit® asca 1 aR aiaas^wia ’(Bacaa acai fasa ai^asi avriana v„ v 3 aa ^ ‘ ! I 
aaaicaa ^a *ib wa ^niBa ^sa -ai^sj aca 1 
V = v, + V 2 + V 3 (i) 


fitCsPRa* 3 ! fafR'iPT RiaiflH RwW 'Q (tdH 


Q_ 

VI s Cl 


aiaa^ aanasca c tf Cj, c 3 aa sea 

= q' V 3= ^- — m 




v i v.i* 


fee ; CJjR 

^ ^ 5 f TO ^ffB ^IT^N 5 ! 

4^° \ 5 te ^ 5 JtTO Wit TO^J, 

r Q 

c« e v 

at, V = £- (iii) 

'-S 


(i) >3 (ii) G (iii) 3,(.s aR afRCa V 1 I^, 

Q. = Q-+Q.+ Q. 

c 5 c, c 2 c 3 

.•._L = JL+_L+_L 
c 5 c, c 2 c 3 

:; !aica f%af& aiacasa <ifaac^ n a°ajas <iaas aiasw 

ij> t i, 1 , 

^ Cl C2 C3 Cn 

?*ai* caR aaaica ^ aiacasa fa 1 #® aiPta an aiaas^wia alaascsfsi fa 1 #® aif*ia 

•^aa^aaaR 1 

0 3 t*t-<P‘i. -^sasGCRi aiacasa RRpgaRt a«.car»%s ^rj aiaas^R'faasaR 1 
*** •' ’tai'saiR aaaTca ’^ri aiaa^ : ca aaarca aia^s aiaas«wia sicsBfSa j^Rcasa 
jjasfu face’s ^as. aRjfac^a ,? ibgc«ti "sri ^asf^ fanes asaT aa ^icas 
* n:,f8 ^ s i aaara aw 1 few feafe aiawa aapsaw aaaia cRarwt awi, caaiw aaiaia 
caacaa aaiaias «itcs ^ a«naia *irsasR casicaa aara snwa aica 1 
«sr +q «naR 5 RR asar aw, ^ sitaR aiaas®wi aiaas^ silica «ia 
^ Ra 1 arfa aiaasowics saiaiwa Riaaia aarasca Q 1 / Q 2 / Q 3 aas 5 ca cafe ^aiaR, 

*Q,+Q 5 4 Q 3 (i) 


<td\r 5(I«tm Pl'eali 'Q 


-SIC^TO 'RT3RH fa’STO <3 sfg% <?<2-S> 


C3C5J 4®fi> 313C331 ijff5 31® C*IC33 'J’3fb3 ^f531° 4®i5 *S!-sJC<T><J f353 3R5$ ^ J 

331 to, f3®3 *n^i v 1 4r 3i335«M3 31335 ^ ’Hiro q, q, c,53, to 


4*c_ 


^w(i)«(u)«iynca 


Q l Q 
C " 4rce 0 r 


Q. = C 1 V,Q 2 = QV / Q 3 = C,V (ii) 


A B 



. c = 4ne„r (iii) 

0*11*11*14 3I3C*3 3133^ ®13 3J|3|C^3 331*J'1lfTO | 

q 3l«3»'5 fa fa f3TO3 ^’•ra fa&t TOt 3*53 TOR 1 

; C^IWI 43-15 ’lliwDs 3133^ R4»lR® (<iq{)>1^C53 $33 ft'&l <K3 — 

i. *lft3lflS C331TO : blfsifo C341M 3® •'TO 3f33lft3 3133^ ^$® C317£ TTHT I 

ii. *ff33#3 bT3*H3 3T3J3 : 433lf)3 bgffiw* psoras < 1<1[f<l'i)R54 ^3t35<! $33 
3133*5 fa »3 to 1 cw 3I331D3 3133*5 43 43(5® 3 t 3 TC 33 'sfas, 3 T 3 Tsjito 3 
Rsnyirfro 1 

iii. <533 CTORt 3fa3lf) 3T 3fanft3 Rlfa3T: b1$ff$ 3l33it)3 faro? 

'swjwrwi bi4 ^pj 31 3(33i§l sfiroi, ^roc*ra tor 3fN>i§lR 

3fi4l?)s 313^5 31C3 I 


fwl ; ^RhiWM R33TC3 'j c it 3m3<5 
3fR 31313*3 R33TC33 3fiw^ 445 3133* 3)351$ $>31 53 313 (jf5 31C®3 t3®3 v )t4^ 1 .i V ^J 

<llc« 31T3IR Q53 TO 'sin 3l33>'5 ®3t R33IC3M ^°1) 313*5'$ Cp = y^1Q = CpV (iii) 

^J®31° (i), (ii) 'S (iii) R? r5)*W3, 03513 TOI *11?, 

CpV = C, V + QV + C 3 V 
^C^Q+Q+Q 

333113 313t3>3 3($30^ nR\TO 3133 s 3l*c®l Cp = C, + Q + C 3 + .... + Q 

y 1 ^ 1 ^<T 5i l WPS ^ l 

O $W-£br. C’tM^I ‘‘ifsfaTffa Jlf-NMI l 

wit cw ct, rt^ TOfa® c^rprt c*trniro *ifan 5 C 3 Ri 3133*5 ^uw®®rc« ^ 

*lfil315C*3 3T1R1E& 4 ne„ , et e 13 ’P1H i 

: C'tfflTO *1RI*C^1 ■’fllPl^PH f^f? : TO ^ft, ^RJ '5IT»TO ^ 4I{(W> r( m] 

?jmt^ f%fns ctoito aac^oWv c*iw*fi>os +o *# s n c| 6I ^ | 

?Ot5 I «f?, C*f1TORI *ira^5 C <*RR yzto fos* V I ^M^C^sI R555T ^JTO - 

c = — 

V 

®mt, v = ^ (i) 

^N4l stlfi, *ll5 < jl5c,'o dI^ \s|5i ^(.i?i »l4fl V 1C'{? I *pI(,rX bl'Suf? -^ • ' . , 

c*5 3J& w?wmi?n to ^snro to to to i c*htos?i «gcw4Q *i^n ci ^ 

W8 bl^ ■?i^5 4*1W^01?n >3^ '5IW TO I >3 *1^ 5 ’* 
C»1WI*M *lfi«lUn CTOI ’Tsra bl^ ^51«I (Rs^3 ^?Plt TO TO I 
.-. CTMRSR ^41^ Wft (?1IRC«P4 


v = 


_L X Q 

4ji 6 0 r 


(ii) 



O 4J3-'i>o. «9l^At.*i4ni^ ^Tt 4*1 W 

$33 : *Rnt^p1^* : *raft3’3jfo$ ^335 3RU5 ii]35? ^ b1CSr3 

■5fl<.*i-sJ ^®T 431 P|R5 'SH3JW3 3W3 'i|^{ v ll'ac<?^ ^(3tRI I 
31^, ^ IrPS f^S bt^ ii)3sft> 3ITO1 'olcifl RC3I QmjI*D»i 3R >iJ3l 

>3*5 'jpC'5 '5WJ C*H RI3JCSI '51C t r3 ^31 0l»3l*i)»1 3PT3 '5|y(b5 ^fi> ^3 7 R,'3J1 I 4 ^3 
3\3IK3S S3" ^IT3)W3 ^33* 3CR I 

P 

k = 7- 2 - 3)TO K 33l?3>jif3)<i^335, 

7 Vlf^\ ^IF5 <JC«1 ^ C^lWI ^<f»4 Cf^ I 

O ^¥TNlf^^W<l t^pf I 

^y \\ : 

^Hcvb-s^ilc^ : ^jtsrf^PtTO A F( Audio Frequency) ^ 

il5l SftWva <MI 'S&l 1 

^ GSCT5 I^p ^ | 

*\ Qwtfaf W : 4fl> ?vtf%3 w 

^-?Jl<I 'SHj <IJ?^5 ^ I 

: ilf& ^ilfi ^?J i 

3RTO33TO3 3J33J3 : 45 Rpd'W I5$^t 4 to53 <3 &TO^ ^1^° 
C3Pt 313^13 3RH ?3 I 

^ ^*1*(^}i»ii?Jii-T> ^Tt3lf^$M3 3T33J3 : C3 335R ^b 3IC33 TOUpICU^I TOfSFT 
^ 5 1*R ^ 45 3135® 53 I RT3133® C33s|53 s 1TO3 CoWS® 35 TO ^[ $TO-3®3 
45 3135® 53 I 

P ^3TO»PnC33 3J3513 : wf's'ot's 3135® *13® (Gang) 3>JMlPi5$j | 


<hbo f^gym Y* ^ 

~~ ” — *m ? 0 

o sw-^. ^jntt 

^ WT»t : cwm #W5 frod ^ ^5 w ^ ^ ^ 

^Ir-pISc* ■■flilfiiwiM 'SJlH^ ^31? tsftc^t ^ST I ' 




35s: 


(*> (*) 

feai : 

^miJT : ^ *S*iil WtfQC* cg»pj fEfaj WT <K 3 TO *H Pi|4»«M ^5 ^ srs, 
^ ^ to *113 T**I3 sncs 55Rlf^5 < f fo|$4> PfQ AB ^ foot, 
Wro<M ^ tW5#WOTT *(SWR W5RS 3JWR fffl ^8 A sm ^ 

**,?* A m * ^ ^ 1 ^ mm ?m 

^5 «w j ?®T) ftnr b sjrj «c* ft* <siwr (fra *n ssfe^c,^ 

5 h?ictt >» 5j^f% ^5j ©<#®^ 3W3m 5r$m spuRs \ 

04W-4J*. (7HR <m, i 

2L : *** ^1 * lw <3n ^ T : ^ ' snf ^ 5 *9 <*& *Mw* ?r ^ cw-n 

®n^5 ^ vsn^f ^ i ^ cu m 

^ *** CT X5 *^ ’wai OT^Jt TO *t BH ^ 

jjf? ^WIPW ^TOWr fajfa np^ (Kg ^ ^ ^ ^ ^ 

^t® ^ 1 CT 5?) CT, '*l|$4t‘1it sjctf W3*f | 

o fiW-'M. frgrvpftg 'srrm 3*105 f* 

r ^ ;5ffM “* : l£R! ^ PRS «fl \S%«5|5) g^g ^|pfj 3W31 eiwfS I 

l^j ^19 ^ iSmspr f* TCff ^5RJ vg^ w ^ PW 

^ sm ^<351? ft$* ^ft?I ^-t i 


^ «3*% 


45#it 


C'H c 1 *5»ft 


>^N G 

r^r- 

R 


1 — 0 — 1 

LhHH^- 

AWaV — ' 

Tn 


yiC^ ■gB.^^i-g^ JTT*nyt f^H 'a ag f%; ^ 

FJ^ fa” ^ fevwat csiff cft^s ^TC^tTW ^ ^,7 

1 f ^3 jpnr^Rt js ^o%^5 #ywi ^ 3RT? 

;7 ^ '®# 5 ^5 1 ^=n% ^ ^ vovo^r ^ift 55 ^rsraw 

^(5 ?(»fl ftW <^lw vj5c® «tTRs 1 ^ ^ §*fT3[ 


^'scS f^Ni ^ WK* ^ ^<ill f< 3 %^ ajHr-CTqf ^ ^mi c^r f|? 
^^wdww 1^5 cw , 5?Hi-(?nit ^ta 1 
’ 7o^ : ? Q ^ 3:T1 ^ ,w,5rPf?T ‘ £ f^ : 3 P®^^^ 5 f^mi^nan<i ‘ p ff%^T^s C g 1 

0 nn-vt- T?ta « *tnr»ff^ 'snca’i f%? 

20 : to a^trs srr a^a^bra wi ^vri casn?7T CB^as 

^^#ta »tfea a^ a^t? arwa?^ cb^p jpofa •afaa^ats 1 ■afaa^ca? ^aj 
•: ^iwt ats was ?fta wi ai awt aca 1 

•tir^N ma*t jjwar ^iiasf^ ^ 5 %s as% jrr afaa^a asaw ftasCaff ^ri >«ia 5 f& 
" 5^3 <?j '»fevjfs(^l<j 'aikac.’ia ip ^a w^ aia^ifaas wa*t aca 1 

fs^ jataafT ^jaic^a y n^rf-'< 3 c?ro, as ,w fn^a fa^fs, 3 n^a-’ocas 
(.oi^s? <3 astca^a ^aiaraa m, ^ capias 
^iwh^ 4a? a»nffeji, cata, tsr?a « aTacasa sfsta, 

, flcac®a cw r, l <3 c ‘fla cw^s <3 ■siaR ■aiajia a°W, 

^ ^reia aPrnmr, ss?fai jt^ut, 3T?ana ^ r a ^<Ma 
« caMa^a^R, ^snawsia <3 c , tMia 'sra^icaa aaj^ta 
gWK^ag#caia>iia^iT*nfBai 1 


Sinusoidal Alternating waveforms, Frequency spectrum, The 
sinusoidal wave form, General format for the sinusoidal 
voltage of current. Phase relations. The basic elements and 

phasors. Response of basic R, L and C, Elements to a 

sinusoidal voltage or current, Frequency response of the basic 
elements, Average power and power Factor, complex 
I numbers, Rectangular form, Polar form, conversion between 
forms. Impedance and the phasor diagram. 


Jm ' U ^' SJ 'Q ^ 'at?JC\s<i -stc^j 

^ ^Sin Wave and the re lationship among the elements 


’ntH'flC3T5f^s?1^f^'5nWt'^f%3J 'flOf® ftat '51^ ^5?p^ 1 

' 6 & rs (Sine wave) : 'JK>I<K/4 k c.'slc'vsr ^t 2 jf% W?]? W?t 
•.rjfg ^ ^ 1 , ’ll? Wt w^sf%^ ^£P^sf5 ^3FC^?n tim, W^s ^t- 

■9iw -‘ 1 ■ ^fit.* i | *m'bl g 1, ?f 5tl^t '3m« ^FSFa 3ir<S|5t ailffej 'J3C3T5 ^t 

s. w^5 ^1 cstc^sf *fT'3?n to, twi— 




f^iTR <3 gfgfag 

c^it^ ^ot®, 

^t. SnutspTB ^t OT®, 

*t, r* j^i mvfij^v©^ ^w®, 

JatfaSrtSIvb OT® I 

fef ftf®*j not®-*f^ot ffezj (?TTn ^ : 



Snm^ ^f <3t?T5 




^ tiffed <3w® 


0 43-'bS. 'OTF5-*Hr^C-$ C^R C^ft oflSR W^S? 

$g* : ^SRJHI OTE®3 0513 ^I^R-nOT®- « ft 9 \5*\ ^ R^fal^f® <^KC c t, Wl — 

(i) c#r >3 jsw^iw >n^pn^H c®n^s? ^ fiPS <hotri 

sn$t>*pfr3 ^?Hj ^rcot ^ ^m?R *pt ^ i ^<ji® <?wiw\ 3^®< i 

M) (SftwM ^n^TTO^M 0©!C*6«f ® <p!C<^ 5 ^rsj £jf®<J^<*>®l ^CSJ | 

>n) 'OT®-W5J fo^jRb<P >llf<&5 >1«1Cl>C*J ^ <>W I 

|’ J OT^-WSJ >l<3Ct?C^ *Pft *FR OT®-W3, WT f^iH-lH^M ^fW53 I 
) 3% TO-WI f®R&3*R (Distortion) 3R ^3 I 

<mFt ^R#|5 RI3$ >f|$CH1WtlvbM 

C5T C*Gn5t vQ 3^5 Tf& l §t?NT (3, 3ft 3*T1 R ^MMfiH 

-c^f >ii$ch!33®h c®rc^s? <(3*?® ^ i 

0 ***br. fg fUlftl fc? < l fo fop y &f nrf % ^TW 3t*I? 3R &ft«ftra * 

^ : ^?wf^ : ^£R5 ctc<>C 4 WW1 >1|3<.<K1 ^ 'SIW GHftflPl ^C®T I ^ f 

'- SFJSpi ^rjt ! >*13 >4^ »(l?f.4»l/<7n^<5 ?T (Hz) 1 ft*EPSr-$«. , Wt5P 3!?$1 
* ^Jfalt fo~ <tHI ^ ^twa fljfE#! ^RH ^3 I 

f^'j)(.'S<1 cQ < 5lR(«?) < P S^JC^Pl <1*11 I 

wfi ^iPi%?p flfcaft ^rsBi? i wa w ^ so i f%? *im?sra 

%5 CRCT ((?i^_'3ilft&i ^?r@, ^HP5T, 5*RTP5tJ, ^fl4P, fi!ffe) 

, (^) 60 5T$t?OT/<?K3i® I 



T^ggR >e gfgT^ <frb<? 

^.f ^5 raratraisf Wlw c®st-rat<fc®j? c®t*t ra^tt rara i 4 ? spit® <t> ^n 0 iflrat v*]f& f®fs) 
., rafraratra ®rat rara i era ratf*ift> lira ^raj-fra^ antra atfoanj T$tt® isrf^ 

i^jjpg) liFft OT ## lira ^11 f®5 rata ®l1®aR ®ra, lilt® 91#K (Lagging) ra*Tt ran l) 

^ «j ij-^o. (*W wffo'Xf rara rat rafe <¥t? 

: f^® rafo'Jl vsf^n>i*i<? rara : era ®f^ w ratrara foratra e®ttrat ra^tc® stratrararat 
■$} frai*^ ra^ra rarara? ratra ratra fraraft® 5 *it rara lira?. ni®lt> RRS ra»w ^<5 rat^i® a ra^Pw 
5 ^ strt rara, era$ '®ls* wra® rarat® R*p ralraraifT 'o(i^'!,Di«i«p rara < 5 c°i 1 R<p rafrara^T 
tft&m rara 45 -sfipm e 0 = e^in tot, OMICT CT C®1t?tt t ***0 anfra* 

e o = ranfra$®f^e, ratra® ratrara*Wvtra i 


’jftratrar^ra : 

i. ®lc.rac, : 5ra ifirat ' 3 ^ 5 ? Stf® liirast® C®ltrarSf-Sjra ra«r rara 1 

ii. Csra^ (Transmission) ra&ti (.'tilt'Cs? CilCtrarara ®tra rara i 

iii ^ &$t«Pi(.'o craflJra 4rat ftwwwratra ®®5tra&ira bw raw crara, rascra 4 fl> ®fe*tra ^ 

raratrara fraratrara traraira^ sitraififj i 

'ra’jftraprqra : 

l $ra®Jiraf®trara> raife? raraJra-®lttrai®®ra5t (Flickering) ®ra §^5%®^% I 

ii 4 Qt^oRicio ranra® j}ji*|jpui)i<j iq $ra®i®»tra erai$ra crara ®ift lirat raifra ratra ^ 
f>Tc?ra swra ratra 133 rai$c®ra 4rat 40 ra$t®ra^t§'$erafrarajrara®rai®t i 
o c*f§ .rarat <am rat#rarf%? 

^55 : «i*5rawlut t'olc ; 5er 4 rat ®iwt$<i ®rara rat atra® rarfrafi^j , atrafl) ra ftt®ra 5 ^ 
^aratra raraa litrat cratra rate® rat; rara?. ra^ra w<fe estrattraSra ra^tt® rate®, ®®ra*r <rtfe ^ 
’prat^fe ra5t® rate® i 

<3FSi ra®t *lRra^^«i raiPra (Alternating quantity) liRsfS t^rf^-'snra, tlltra frafes ® 

rai?t<pc«i<i ^jjt^trara, rara raraj Iracra ratf*if5 craviwwra trararfrais ^rj atragtra ^5 ^ 

raupra^ 1 

(Phase difference) : ra^ra iRPfS ratf^& liR 5 ^ ra|*Brawlt>° ( * lQ ra^H% 1) 

c»it*5at straw rarat ras, w ^iR^fDra rarai Irara itras? ^fra^tra lira# raj^SiratrafSt 
^tra^a strains rara 1 ^fiwtsw rarara ratf^iB, cstt^st litrat rastrac-tJ lira# IraR! fra^ (>rai 
rairas^t^ litrat f^iit^-s(^^a»rarasra rat 1 ^ra^i rarat ratra era, era I 

lira Tpr-fra^ 'stfesrat ra*ra crara Ararat ratfeaR rarara® ratify 1 ft® ranra^ ^5 

ftt® iii? "jra-fra^ 'ifew ®ra crara 1 lii^trat^rarmrai raro® «ftft era, csi ratisr iarai ®trra ^9 
raraj iii®15 *tt^®t trarajraira 1 iiic®t ra^st «tt^®j racra 1 

^sratt, rarara 4*$ ftsjraftra # ’rara^fm ratftra (Alternating quantities) frafe -1 'f 1 
1®5 rate®, ®rara ®trara rawj cra®t-raira®j frararatra ra«ra rant 1 


0 'Q i 

3rcH| f 'Sf-ii CW? CT, I = 0.637I 0 

S'S? : I = 0.637I n '2f5TT c f : C^W ' 3 T5m life’s 

^?C<P WCT I 

^sm w <3 'o c fwr? c ^ is wr ^i?n 

■5Pt <qJ<<(lcH<5 5RT5 ^ITOTT Wl I ^ 

*%^lc«l 2 BfC^<i ffS'SIM^JTO l 

' r ''V+\*\ T^f, ^TSRIt >5ttft, ^b(AM ^5RJ 


0 sinwt dt [/. I = Io sin cot ] 


^ v5f^ 2RR ^ 2RTC33 0.637 63.7% I ^ft) 


RRnK f^SSR *3 


f^T«iR RRBK f^SAlH 'Q ^ff^» <£b<\ 


O •SW-^. R^ *tf3^Sf «£RTC^ff *t^ ^*fxR 'JJR ^4M i 


T 

J $ s ~ 
^1 -*«(-< 


4H 

-£H 


sin2o)t 1 T 
2a> Jo 
sin 2(oT j 


2w 


-(O-sinO) 


_iflii 

2T 


. ^ 2n _ 
sin2.— .T 


T-- 


2(0 


I 0 2 f sin4n '| 

2 t[ 2(o J 

=^ (T -°»4 h-f] 

= 0.707Io 

’fsait, fa* *tfaaffsiaTrea MTOt'fa a*fcg®f to 4 ? *Wiiiw«j .707 « e i at 70.7% 


' 5 W 5 n, caro ca, I nm = ~^2^° -0.707 io (^r^,aj#Por»n4i5f5r5'aj<^^5 

iSro : »fl? a’fcawa a»f3*r fafa : CTO vuf% a-Aos 'sfa^TOttaa ac*fa ^ tot?* . . — 
CaWa a*^ TO *flTOT TO I MWIWI 5=TO i-CS fa* orf^rlf TOR5? TO. 

I = Iq sin 0)t; >TOCT, [q = siaflSa ^falR, to = Catf'fa a5”TO 

/. P = P 0 sin 2 cot (1) 

^JTOt® P 'Wlo (RITO* aif*f I 

3TJBI *l4ltW>IW 'Mrs. <£f 5G3RI TOJ lUW? TO 1 2aj aca at i 

^sar?, I 2 =i;i 2 dt 4*fKR , t = *rfnr<*i*i 

T 0 

T 

••• P = Y J I 0 2 sin^tdt (• • I = Iq sin cot] 

I 2 T 

= -^-isin 2 o>t dt 

T 0 

= -^l2sin 2 (ot dt 

2T 0 

= j£]d-cos2(ot) dt 

2T 0 


1 

I Jpn. ^ 


f^ , #rSf'^5TOTO3’f'5^l3^»fatTO’8>(H%^(ltRtTOJ 5 rt¥'?t’ l R^?R I 
to ca, fa* *ifanff a^farora im *v$ ac»1a a»fjja to-to 

o1 tf*m70.7%\. 

^ f^<lfaa^TOTra[a^TOC*NR(R,e r . inji = 0.707eo^T -jjto 
^ : c * TH ^ fQ%as Vila# C5fa* CTOtco C=*tfa* caw ^ITtTO Wt anfag 

.j^tpRas tor *Mto Ep tot, TOat atifa t aata afiiaif tot? to, 

t -s£oSin<0t 

. g 2 s eo 2 sin 2 (ot (1) 

: j 5 3 i*e 23 faff arora atf*t 

3rsj a^iwM T- (75 at ■<jaf5 •‘jfeg; e 2 ‘■9a ’tfs to aca at 1 
??att < ffec3 : E 2 -^ 

IT, 

J* -T{ e d ' 

= Ylo£ 2 osin 2 (ot dt;(l) a$5 

= fr f o 2sin2o)t dt 

£ * T 

= -^r I(l-cos2(ot) dt 

2T 0 


- e o f t sin2(ot ] T 

2TL 2(0 Jo 

B Slfr sin2(0T “I 1 

2TL 

«!_ 

2TL 


2n 
(0 = — 
T 


2(o Jo 
sin4rc ~| 

2(0 J ' 

^^^r[T-0] ; si n 4rr = 0 

%Zi 


e* 


1 1 


*»• m 5 = = IT e ° = °- 707£ 0 (WaiRI ^1) 



^*1-^8. fap orfroff , '5fa«5i*iai arro to a’Wtoi’w ^*r a^ro 1 
R-q> C^fR (71, e = 0.637e 0 

*#3ff ^fe D Dl G l < P <10*1^ 5 t^5 Wl*4 4«1 Cns t>WH ^1^ 

^ ^ -pnvs^it Tim ^ 'STFrc^s ^pirra i 


*1**11* ^*1, e = £q sin tot 

Eq = 'aI'i‘C>M<7> <tC«1<5 *}K»|H 

t = *PBl 

T 

'JPR '5|*towM «HJ t = - 

’’rtrWM T SCI, 3RJ ^ vsf*tb|»i«p ^ 

l ~Tn% nt dl 
2 

= Y^o /2e o sin(0t dt 
= ^[cosc< 2 
2e 0 , toT 

= -^|H cos — -cosO] , 

2e 0 r ... 2it, 


*t» 


“ “ [cos 7C - cosO] [v 0 ) = -^] 

= -iJL[_l_lj = 28^,2 
n it it 


:. e 2 = 0.637 Eo 

'5WK2F3 ^*?J ^ *t% 'o|\s«i>i«i<p '*1%? VIW«J 0.637 3*1 ^1 63 . 7 °/ 


%l 


*1*115 ftwji (.flRtBvs >Uf¥cB C5TC^ ^^rotC 5 85'»1«Wff^t^?FT 

wlStlw *m c«l(.*i>Sf *lt5i*5 Current and voltage relation 
in pure resistive Ckt.) : 

-VWV 


v R — 


€> 


i 

"►Vr 


V = V m sin cut 

Wt f*3* Glf^SjTCT? ^it*C|«q(.^(T>« c'BIC^'Sr sJOTt *5tt ^5. ^5^ ^ 

«WW*5) >tii<7nlc^ SW*J '5J*t->)|§C*«1 ^tRsf^s ssna 
ftc* SMlft* 55 i ->i(R£c,t» 'SJIjMmIUv *TOT> *1® *£3 | 

®*lWI'd > fiwM ^Rlt 31*, 3IS5 R '333 f^tPrS 4*li> f*5$; c< l lar^) | *t i£j*fi> 

wicket ®?Z?ra 5TOTN *31 TO l 3CT ^rtRlPtfo C5R^S#9 3§t*5tf 1 

v = v max sinwt (i) 


iitf c 


■gfc-tp^i-g'^T fifoaw ?n*mi*t f^pasm >o (tb& 


£ £g|C*(.w5l *151 cM, *nfl£tt5 iwfD 'o<«i5l5ic*tlo° 4I«^J i •SMlfo's 3J? i sjCtiM^a ossIC’V'sro* 
^jpjpj Cdlw^lW SjlS^ 'Slfepi *MM 3£3, '3I^|«, 

y & iR 

^li = v/R 


(0 


v-<33 ^TR ^f*IC?J *m\ 


Vmax 

1:5 "IT 


sinojt (ii) 


, r M HH I max ^PJ ^R, sincot = 1^1 

.\ Ijrwix = Vfmx/R 

(ii) "R Hl^k.4 — 

i s Imax sina)t ( m ) 

O-sW-^. 7rt*\m* >1lR65 c'^fc.^G'e? tfRTC, srf^tfsR i 

W*nf*rftte ^lWct> (Current and voltage 

relation in a pure capacitive ckt) : *T*R C9C©? ^n^snt^s 

'ar5wwf&^ 2fOT*f ^1 Fpsf ^ | ^5|KR *T*R 

^*R T5] NSRjfviC^ 15^f I ^ ^ T^gR C3^T?TCT 

c^i i£i#rc* v£j^ ^ <&§ ffi; 



■ 0 " 


90° 


♦V L 



V = V^in cot 

^ C ^JMN* ^f5 ^f5 ^*5 Mh(I5^ 5J0TN 

l ^ C^tC^SR >i5)<f>4 c f — 

max sincot (i) 

A ^1^16? csi^rsra ^isrict ^wwlD? apjifip® 1 ^ ^f?, <?t 

j ca ^ ^ q/ 

wsf, Q = CV 


V *v„ 


= CV max sin(0t 


<2 Ho <3 


.•.riI^tospb, » = ^-(q) 

(CVmax sinut) 

= (oC Vjj^ cosojt 

TORT, i = ojCV,^ sin(u>t + n/2) (ii) 

i-*iR TO? >it.4i«b (1^) SW TOR, TOR sin(a)t + n/2) = 1 TO l 

•’• ^max = 

(ii)R?Ri)tTOW u)CV rnJlx = I [MX RfRCRTORt Rlt, 

i = In^ sin(wt + n/2) (iii) 

^fi>t lRC*fRR"*f¥ 

O RJlPt?, t®PlB < TT'3RR ^Jl&a tops t% crore? 

: RJTpR ’fl'SRtR *i*Jll« : TOR CTO? Rlf¥c5 W’H^S MIObR CTO Inductive 
C*1IWR ’I^IR C#t RIPS TOR £ -nlRfes ’ft'CRR RR$? (p.f) C? RJlPt?. RTGRR Rfifo 
TO l (31 >lll*&5 «SIC<M>, CSTPBCSR Pf^ RIPS, RflPfc RT3RR Wt? TO I 

^ — i : ►v 

\7 lagging p.f 



fbjj i *mR? Rretn?) viiifl 

Rif's*. *tt'o?IR TOS< : TOR c-WWI Rlf&> Inductive PTTC$?1 CTO Capacitive c*IIWH ’ifef'f | 
(Rf*t RIPS TOR <& •’ill&M «WI TOto (P.f) C$ RKRH RJlt? TO I PI Rlfifr3 I 
<FIPR>, OsTOjCSR CTO 'S«Hl3) «)W TOR &3* -^iRScU-fl R13TO Plfet RMRI? Vllfcl TO 1 I 

-I 


leading p.f 

ffej : ^tfe *fTGTO ^Jfta 

*tT6OT W$3 : C?TIW ^IW*5 <3 C^f <IJ^^ ^ ■* 

Rt I *vfc. RTO^S <3 CStPBtSR PJ® <RTO <p = 0, RlPftB3 RKR1R R9ffiR RT t®^ 
(cosO 0 = 1) SR i 'SW t*Pilu ’fT'QRTR W$R <P1 I 

r * v I 

ffea : *n3ara esfa 

O SfiJ-Rtr. i£RPfl> til-Slfrb RlPfct 41 OblPGWM P(RP? RTW* PSR? 

5'OH : t®f^Bfl*MI? RRJ feu 2i < tlR's <piwc*v<i CR PSTCRT ’ffRR^CR RWf PtR, ' s ^ e 
R% CRP5 R1RTO TOT PTR <*ret W5 sfFTOG RTRt PtR l CRt 'TOW, RTO^ tf#*"’’ 5 
csicnicsw f»reR ^li‘PC'0 ^l*tj i 


^ q JdWITO’R RTTORt f^SSIR 'G spjf^ 

>s(^ > n» ^WWlPiR'i) ■dlWcB ^*IW^3 c'olt'Ccwn ^HT*tt3t ^tl C^R? 

: ^n’frPitim wipBcbm w ctor ’iR<«w ^i«n cm, TO’nfRtr?? 

^j^anifsps c'»itn>c , SH) jo 3 ? f^ra ^fBre i >a tow csic^s? ^itswi Prew ’tr® 

^ I ^Iw-v, C'Slt.'CtRn Rai^ sflW 5 i 

q sf?J-Vo. Pf^F t^PPlJlKR *ll«lBr R’TRT •jHI CTO? 

$33 : ’trsara '3WP5?t Ritcrora fro 5 tor cr« *jtw, Ritrrora r^iw w 

'5’R “iffl* t*?TO 5 tc?RI TOftC^ Cblw CTOI RRjIr I '3ITTO 

j^stR? ’RRff ^IW ^rsR (RWl^5, ■®'»R cBRR ■»!% fe? ^IICR i (3IC5? >5^ 
5ppptre^5 ’ff'atlH c*M'S^>'0 ’f^flUlTO RSfR, ^jp|\6 

*ffOTR ^1 1 

0 2(*}-bO. ^HJ CTO? 

: *ft'3TO '3WP5? RltCTOR tPCT R^ 5 TOR PWl RTW, RltCTOR TOW TO? 

to? ri jrM TORiPitro css ^ ?iwj fro RMw 

UC5R ^5 i TOR RltCTOR RTOff ^W R’R R"«R tW4>CJal %TlfB^ PP5 

■HRp^ ^^.C 5 ? C?RT3 TOR I (,<(Wj> 'SR RltCRR ^OS R?RiTP?^$ ’ft’GRR, 

OIW51TO RRR; CRC5? RJl’IlPiB? rRr 2^5 RKTSIR ^?I l 

0 ‘t*?-CRR’ RIUI^J TOCR *?t JR Hi? 

5 'fra ; <flPt c<t(wf5« Rrf^B fijcoi’l^'S C'Sic.'u® JR“ Rlf^B ^IwctJu RC*fI RRi CRC'R RRfR 
Rt, 'Q •PlW’B i£Rt R1PR , J?I Rp? RfeaR RR RR >5Rt RRW RR 

'ifeiDo '3 RC4l<t> MPlfijo ■JI1P? c%5 I RIW'BtR “tR-CR®’ RIR^ TO I 

04(!I-tr'3. *RrfPtt. RTW^I RRTO JRR? 

’. t^lRBjIR. RR "RRI Pc?) SHIP'S R^RWfBv RIW^^ W CR1W1 ’ifRT^?? RR 2RR 
RR, RIW^ C’tps TOW TO PR a£Rl TOP5 SfITO'3 TO PR I <R? RRC^, 
RlRffi «R3W^ CTO^PSR PreiR TOP5 RT»)I SR i f^5S? tHRBjPR TO?PB 
CSIt^CSR 5 »o°Prep? R 1 CR I 4 RIMPGCR ‘RnPt?-RlW^’ TO I 

04«-tr8. *vi‘»ro® ^mi? 

: iJMlPiUjI*! 0*1 w5 OSH W CTOR Rl«tT SRR RW, S?<R 

^PlI^ltpR , 3IlfSRnfeP5 C®TC^PSRv5P?-jfe5 fRR RPR I *H TOW C«IC*t53t RIMC^ 
^tP? Rt? RR; 'SJsfR RKR^, OSIC^CSR TORT§t RTPP I fRSre RR-RIPiBtIW TOPS 
C ® IC ^C®R S>o° TORlfl R 1 W 5 1 4 RTPPBPP *Plfet-TO 3 % TO I 

CTO? •RPRRlP^B tR-CTO’TOR^RTWf >RRt,CTO? 

Bp^: 4 r Rfep?* Rll^B tq-PF®’ TOR^ SI1R5 l 4 RI^OB SRRTRf® C«1PB® >£R° N 
■B* 'Flwc^ii) RCRJ RRR CRIWR ’fl^RJ P?t, ' 5 I^!^ (.«IC c t>'S) >3 ‘PICK’S iflRt ^TPR 
T“'RR 'Sjfejpsj 3s^g liJRR v£]R5^ RRCR 'flfB?! RC4F5 ’(fStfB* 3 RC^R> CRWlt** J)IW C’ftCR I 

CTO? »RPR RlWcB WTlPRTOSft’ RIPS CTO? 

4r tro1^5 Rff^B TOR^ RjlR’ TO? 'Stfffc TOR^ 0*10^03? PfTO? RKR l 4 

4 RTPPBPS RRpf^ TOR^’ TO i t5R#5 RISC'S til-SlJ)IR, x£jf&R aqtfj Ircr 


If 


tRfajTR « «fg% 

^ Q 

«R#5 RHtac 5 # CR (RTORt RfTO^R RIR1 CTO; r^RR! ^ ajRspi <jftfl CR<, „' 

R 53 ^ RtRSOTra RTRT CTO I CRStRI ^>IC<HJ SJTOlRf® 05(^5? faTOR SflR^ RTRJ ^] , 

O «RMrR. C^H RTORR RlP&& ‘f®rf'Sv*IM J 5* RTCRt a# CRW? 

RRMlP ifio RlftcC RTOR^ *%s’ RRR, R5|MH> Co [ C*t>C | 5rs l RBJR^f 
RTOW 4 4lt<m<p 1*#?. W?’ RW i RRIRlftfite Rsjt’UfiBjT*! g 5 K«6Mf 3 CR 
*rfro^CT riri cto, (,*itR>t«M cr crtcri ’ffro^cR riri cro, #i*nfRgr^j 
«iivS?Nxll^v8 coicRJcenuspr-^ic® fR*ra r5ir i a rrrw coipfot rtcto# fa^R ^ ^ ^ 

Relationship among the elements of the circuit and phasor diagram ^ 

O SW-Mr. Complex number fo? 

: a aRl b ** taw RTOJT TOR a + jb 'SIRROTR RTOJIW complex number ( | SffD e i Rysffl) ^ ( 

■micr a « jb tohsto rtojei rrsr aR? ^tfriros i sjff»R w 'sr«i *pj m 

' s >^ Rn 5 ))^^ RHsPi* RtRJt aR? ^tflfR^ ■fJJ TOR ^ft>R RTOfltl>CR5 ^ I 

O SRt-lrb. C B 1t»TRr C^5# « tSRFtJtfROTOR C®#1%? 

®'G* : C*IMI« W># (Vector in polar form) : SjNs-TOR (Coordinate plane) ^TRf^R i 
CR C»#t<* ^ra <#511*1 (Magnitude) aRt. ‘t.RtHw’i R&l%R’-a? R1CR ^8 CRRR (angle) I 
RIRT froMR R5RT TOI, \5ftRS cR]5||g £5# RCR I 

CR1R13 65&OTR <#5HR (Magnitude) CR 5 ‘R$RtR’ (modulus) aRt fRP^W CRWW ‘'STOTO^v 
(Argument) RCR I W— 120 Z30° aRsfi) CR1R1R Co# i aRJCR 120 RJRPt aRt 30° RttRCrz? i 
CflVGjtRCRTR C®# (Vector in rectangular form) : CR <.o#c«p aR (Horizontal) 

aRt^?R (Vertical) ®RIRTCRR R1TORJ fiWR RRI1 TO, R51CR5 CRR’ClItSRlR Co# RCR |’ 
a Co#CRS %Hi 7f\ igtfSffT-RlPf %RCR fiJRSl»t RSRI TO, R1R SJRR RR ®RIRH aRf 

iRftR-RR ^RIRIR RIR1 *#S | 

RIRfR CRSR RIOT (Quadrant) ^ 4(feR» ®R1RICRR <jC# ffe? (Sign) RTRI ft# TO! $5 i + 

H 4Rv + V ®RIRtR R1R1 R®3 aR*f& CR^SjlWlR C5feR <!IR?)R 5TTO RKR; _H aR? +V fR® 5 I 

Ricf; a?i -h aRt -v ^#r rot; +h aRt -v ^ riot i 7 sfito rir^i? rto srirt^ 1 

RS^IrR! ?R1RH TOJ 7 IR RSRl To aR«s J- W RRI To BrfSR-blTOs (Complex-operator) I 




E C®#CRS CRRftltSSTOR C5# %RCR RRRR RRCR a %1CR — E = E H + JEv 





jUh 1 ^53HvQgfg% (?q o 

s $-'bO' C'Wra 'Q C?r^5TT^O^TT^ ' 5 T l 1T^RT \ 

: ^8w<i (Relationship between polar and 

^^gular vectors) : 

iH+jlv V i ?r i 4' lan ‘ l 7 3L 

^ * 'u 



+ jlsin© 



.!^j5 CRF# C«#C<P CR<PBlt?^RlR C^#R RiRMlRa TOt RtR aR? ^5t fel CRRICRt TORC5 I 
4 5RWCRR 'StCRI RTR^S R^RRf& tRW Rif3 TORI ; 

;/0 = IcosO + j IsinG 

; -RlOT IcosO, I<0 Co# fi><i ^fros §R1R1R (Horizontal component) aR° j IsinO 
-RIR1R (Vertical component) I 

55«R®ICR, CRRRJjlSC^lTR Co#PP CRM1R C5#R fR#lfR$olCR RiRfSfRa R5?T 5JIR, R1 fbCJI 

7 i RlOTITO5OT S 

fR MfeJ 

0 R-L * R-C f%? 

W?p5f (Circuit containing resistance and inductance) : 




^ I ‘TO 5 ^ CRt^fSR aR^ aRsfi) ?^1R5§R PllRCSf ^CR CRfi>R 

*5 ^ C5R ^ Si **3® ^ 1 * 5n ^ s? C51 ^ 5f (V) wit CRf^CRR 

C®lOTfrSr (V R ) aR^ tsiR^CRR 'oiloi^itoco ColCR>St (V,>a? Co# (Rt (TmR) 
’TRIR TOR l «1R^ RTR^IOTS? R-L R^t ROTtl 



V 


551 315*, 33*$ wferJd 35? 35$ Pifie,<s? 5?^ 5*C5 (£H 'ail^NlI^'i 35$ 3fS) 0S1C$3? 

2fJ5 5*1 1 ill >tlfl5cG3 colon?®? (V) '55*1$ wfsrSCmt «iloN life's (.olt,n><3? (V R ) 35? 3*JhipH>c?." 
^Wlf^ Cofl?fr5? (V c )-33 05$3 (31 (^?) OTWR 5515 i3 I r3 5l<1($R-C3^ i 

O s)?J-}»^. R-L nif¥ciC3 csta 51 o®?5 ffeat ^5?3 ! 5 3 hm 33?$f 5 'r5JTC33 5?®I f%5 i 



$35 : r-l M«? >iil¥u><) M>l(.°vt«w osfci (31 c*fs? 5) fsca C53tt5i 1 os$3 ^ 

<W53 553 3*IC3$E3s ‘C^fT^ <a«[f3i5’ *rai to i 3*i3*t, 5lf^$5 53*5 WPl 

<p|W*5 i£RS^ 31C3* 35? Coles'S? R'©'8» 55 I 'A I? 3 5<?CH3 >i|Rfc5<i 05$5 (51 CV<s?3 ) fa3 
<WC3$«* 55555 QPTOW* Co$5 351 55 I 

fegt^nf 3*IC3$ C«$3t3* 0|rf£fvi<t*<61C5 t#5 $13* $151 5C5IS I C#til IR-5C55 5515 V R 
ColC*6<3?C3* <WM^<] 51W 33$ C531 55155 K $5 <7F®?’-3 $151 5C5C5 i *E5CT IX, .-3^ 
5515 V L c®Ic$s?c<p <p!wc'5'9 CR5 90° ' i W , ll5) Pl(o?’ (Leading)-^ $151 5C5C5 i 


R-L Ms? 5lP&$5 : 

tsca tf$ Co l t*$g? 55 (V R <55? V,>35 C3133»$ STC515^5 Colt*?®? V-33 5515 ffP*^ 
5C5C5 I CTC5? 3 tt>IC*$®? 5555 90° <55^, C513? 555515 ColC*$®? 5t filWFlf 5 

051C$5? (V), <5 05fC$3?-Sj'’15t33 5Pt? 55$3 5*fsjt53 5515 | 5T$fW5113— 




•2[C3‘53*5j3f5^ -5T5155 t^SSH <8 


# 


|pC 

%^<K - v i> 

s lJR^x[ 


‘'• If 7 r^" z 

3*ft3T$ 5^555^ 5C® C55I 515 C5, /R 2 + X£ 5lf*l$ 3*lt5$ 3I5IC5 5151 3)515 3*C5 45? 
ij^sf 3 lf 3 ^S >3 (Impedance) 5C5 l <35 sffte Z <45? <35*55 <g^sf i 

03JS-<*«- R-C 5lf&$5 C5&5 51 CW f$3I ^?^5 ^P5 1 

555 : R-C Ms? 5lf&$5 C51P&CS5 Co$3 (51 CW5) fea C53TC31 TO l 

v R 



R-L 5lffu>5 5J15 R-C M'S? >)lfifc$u 5<W <5^*15 <WWi> 33$ 5IC5 f33I5 5 5 IT3^C5 S ‘wwlun 
^Pf 55I5151^35?5ll5^)^5|OT(^ir^^(^(5i^5TO^cgn^^3TSiR5iC5l 
^Sljnfl, ^1C3$ Co?3t3> 51^55't'IM 5f^5 $C3* ^ 5R5C5 I MfSr^W [R 3C55 5515 V R 
C3l($»«?t<i* 5IC5^5 51W <35$ C55I 5515C5 '5'^, $5 <?R®t’ ^5j | 5*Jt , 1lf5&C5 DC,. 

®*I5 5515, V c Wlt^e?^ ^H5P>5 C5C5 90° f5^5 ‘5JlR?’-3 (lagging) ^151 ^C5C5 I 

0«RJ-^s. R-L-C 5lf$fef5!? 

R L ,,c 


^ Ca%%Tf9i_ $®I5$I15 >35? 55JT5ll5BlPI 5151 nfe ^nt^B <3l5 C«rC5><S? 3)7^ 
^55 ojfB t5f^5 C5, 5lf¥(3>5 5^3 5*113$ <35$ 51C5* 35? 5555 1 ^ CS I E$ g ? , 3)f%$ 
®IC$CS?5 C^C55 C5W1K55 5515 ^5 I <3C5$ R-L-C 51^$ 5W I 

R-L, R-C <35? R-L-C 5lf*&5 5W5I5, 5K3515 5>jft5 1^5 5*5»5 I 

!JjR-L t^ifro 5if^» : 

^ ; 5n55i^, 

^^‘’1^515, p = V xi 


= sincot x I„ 


, sin(o)t - 0) 


(JS'b f5fSr*iPT '’TT'fRH f^®R « Sjgf^ 


•3Tt*mr e t R«sr ’Qg rgf^ ' 


: 2 V mlm[2 sincot sin (wt - 0)] 


1 


= 2 V m IJcos0 - cos(2cot - 0) 

= \ V m I m cos0 - \ V m I m cos(2a)t -0) 



'STSWf'fa *1T<J81GRI : 

1 


: =^v m i m cos0 

5. ’tPTC’#? <sr"I : j V m l m cos(2iot-0) 

455 ^<k*i *n? ■3JR ^ i 
V m Im 


‘’TTOWRJ, P = • 


COS0 


2 

= ^-x-I^xcosG 

V2 V2 

P = VIcosO 

cos0 ^v*tfkc<P >ilR£5^ <WeTO 4C*1 WH f&ZJ ^ TOt TO I 

w IR 

*TK3?n? <MI$5, cos0 = 

= R/Z 

WJ'tolM, P = VIcosO 

= (IZ) I(R/Z) 

[v V = IZ455cos0 = R/Z] 

P = I 2 R 

43 55*n, c#5f?jT5’$ (R) *(Krai3 5 $, itpur! ’ti'OTi? 'si^i 5? 

5t l C^PSi-C^H W’lfo'o 53 f%*ffn >53 *lt'331?I *MI?3 *HlR° (Lagging) 53 1 

R-C Pifiis? *ilf¥C ; . 

*tt'G313 : c«l(.*T)® >435 < plwt : G^ *tS)<ro c l : 
v = sincot 
i = I m4x sin(a)t + 0) 

< tro?n?, p = vi-*aa ^ 

= VIcosO 

3rj«155, P = r- 4 < H'3?n? + c-*a 
= I 2 R + 0 
= IRx I 


= VIcosO l vcosO =-j\ 

L juni R-cRfe Mif&e? ’ti^nira ^rcifc! 3Rn 53 i 

tf< fl13 3‘Jl&3,cos0 = ]| 

= R/Z 

C^-CW ’lt^5 viRj *11*313 Vim Rfel (leading) 55 I 

n-L-cftR® 7 ^: 

^ R-L-C f*#3i siCTWf® C5K^S 5#*RH v = V m „ sincot 53, 5553 3353^ 
5#^*l 553 i = Ih^ sin(cot ± 0) WO*®* WM* p = vxi 
1 sincot x I„„ sin(cot ± 0) 

■un 5R *tfeffr5 5i eiwffrs 553, 53 R& 3*153 Rwftm (x, ,wn Xc) <«**h i 
X l/ >X C 53, 5153 0 *!&#» 553 4353ft X<>X L 53,^553 0 ticrtt&w 553 I 
51 (515. $*1531^ ^ < W c lf5 3313R 5551, ^1531 *11?, 
l* = VIcosO = (IZ)Ix| 

= IjR 

'35515 c l 55H L 51331 C WHGlM? 31*313 31*153 55 *3 I 

°11<TO 5)li<i : 

K-L-C Rfet *11*3t3 *FJ1$3, 

COS0 = — 

Z 

» T R 

VR 2 +(X L -X<.) 2 

X x, > X . (TF'St-C^sM 0 4^° >1lR££ l 

C5T5 ^j 55R1 f*l5F» flagging) <115^, ftl’aUTa 5)l)l5 555 53lRt I 
i - ^II5g ijvr > X L 555, C5^-C51 c t 0 555 «^I5° 555 5H*llPi!o« l 

c ^5a. Rlt^5 5155^, 5«15^5®R ^El»# (Leading) 51555 9 (T'a515 v)l?5 555 Rf®5 I 



7 TT*fT?J e t ReaM <3 


*if5. 



fafosa ■3rt*mi e t l^safH 'G -gfgt^? 



OsJt5-&br.. *4® CVSt *f®f®a era *ff»Te®® *taif^a ^f%*ft a^a f^T^pf I 

®3a : 4®-*^ <iaif®a (TOI <#l-C®Bi <iaif®a ^faata^ : 

R*l«iR® ^faawseata stcaj >a®-c®3t *taif®a era ■'■rfa-ca*® *raf® <j<$i® : 

© ^-<Tpsf «rafej era ’tfa-c®^ naifee® 4®^ ^5 4®t «it'aata Ggae't ®tat ®a ^ 

(u) 4®-C®5r aSa a*»® ^ (torqule) ’“‘Taaf®, CW *tf?t-C®S? aBa arc£® 5jS 

f^a ajffoa 1 ^Bt <5^ a^taea sa ca, 4®-c®sr aaaata a*3® ^-snai " , w«/3\ ea 8 ^ 
^if^t-oVer aaaata ®^® ^8-iWat ^*ts*iH 1 

(ffi) 4 ®t $<?«imeaa (Output) wi ■4®-c®3t aBcaa orfSt-cvs? aBeaa ®n®ta 

^ ’’ft'Siaia W?a <3 a®=®l (Efficiency) siea® W\ l 

(iv) ®gteBBa aBa arft® ^-<7?® aBeaa %ifB?,Baf <Rt-f®g <#t-(7Fg aBa cw '■ 

(v) >a®$ c'»ie*B' 3 t 4a* c®. f®. 4. >^a ?raj <a®-c®^ ijTavaateaa ^*ihrj 

jSi’PRPna ai*t®t, a® <3 aan 1 


fea ever 3jMi, ^■'fiaa, cstaa 'Q vCe^a snafa® ara c ’- 
a^rsta RR>^ ata, laaaea^a calia® ata^t, (cafe®, cBfefe*,. 

^a° at®ta), ®ftgPt® a3ft?*t taa® ®rt*(fe® 'aa® a<©^), ®r*tQ ■ : •. 
^wrs, ^n^%ap agatfe i£iai2jti4? aa 1 

Introduction to 3 phase system, Elementary concepts < ,i I 

Generation, Transmission and distribution, Various level I 
power, Basic Concepts of transformers, radio, television , , I 
radar. Digital devices and digital integrated circuits, imj I 
of digital integrated circuits, counters and digital display 
devices, digital instruments. 

O f'&'i eVet a^fe (3 phase system) 1%? 

®sa : 55 at ®e®ife® <a*(aia 4® am aa»fe aaatca afe c®s at a^ evst aatf » I 
^a; ate® t® 3 cNbic^sr 'iawa ->ic4it> an «a®§ i ®e c t ^a at 1 aaa feafB m cl 
aa*aeaa area 120° ?eaa#FjH fefec® ate® ®aa ®te® f®a am aai fe aeal 

o fea am aaifea c®$a ffea ^^a ®a*a 1 

^a : < #I-C*per (f®a) *n^ata fae^eaa e®Sa feat (Vector diagram for a poly-phasel 
power system) : 


ma e a Eta atfasfeata (Reaction) ®taea ^st^taeaBa aa^ta 

r fW'iT^ vtat '5i®i i s ®f^a, f®? < #t-c®s? ^a^taeaBeaa caata ®t aa 1 

<?n®c® ^-ca 5 ® ^raif® ?e® ^aia%t (energize) asat ata, f®$ *ti*i c®et 

'^’jjncer igas-evst «nFf® aps ®at ata at- afa at >£i®-c®5f ’rafee® *ffa-c®sr 
aa t ot 1 a tfa®6aa ®eat ajasi® an*itf^ ®ft*t ^ ataa^t 1 

JL^. f35-cv^ ^<3ata fac^eaa c®^-fa?eaa ®tatstm ^p*a ®aR 1 ^ 

® , foam ^n'aata fac^eaa cv®-fafcaa ®tatstta a?®a : f®a-cv®t aaBtaeaBeaa 
!*c5ie*ST ^ am ^ e m , e„,, e«. aaa la^s af®a ae^ ^ea, e m . <^- 
Zj/h 120° ^ ^ 3 120° ’tea E^, ®aa sigaaa ®ca 1 

R-Y-B 1 

.. J esters ^aa-'a cv®-aR aera 1 

f Eaa 

(a) Phase Sequence 
Eaa' Ebb/ Ecc* 



Ecc Ebb 

ffe5 : c^-f^OWa-b-c (Jm-fa&m) 

fire ^ E m v Ecc'/ Ebb' I ^ 

R-B-Y^t a-c-b I 

C5]C^5t C^S?-3R I 

f Eaa 

(a) Phase Sequence 
Eaa/ Ebb/ Ecc* 




fsa : c®a-fa®nw a-c-b crra-ftfwa) 


-5n»rnH Rw 3 «rg% cvi 


(Mro -2jt<P->1<] "^T fipt ®PT ^Tf*ll<H nq 


: (Electromagnetic Radiation) : ®ITO® TOt 

5 TO *i#$® 3®$ #fs «m ®®* ta <&9 ®r?t #519 i vim «sn#, ®if^#® L 
" nCT ynnH «ict, vm ft® fifrot, C9®i9 ®9*. qfcasft #$*, liraR fi, v3 «| 

^ m$ ®tf$® 5 $*® ftfcro® $*?i 39? to to* ^ %$ ^ ' 

i v£jtt^ ■J^rfnsj ^c=rr - ^ 

W ## 59*1 «itfm ®n5*ri9 s#c® (3 x 10 » m / s) ^ , 

(ii) $^C95®f95*19^ ##*95*19 frflfe 9^9 #99 (Inverse square law) ^ 

^1 w ^ 5 ? 95 *# ^^i^icvs 35 * 1 ? 5 * 15 ® «nc® 1 ^ %<:, 

%®t 3®-^$^?*! mm 9^9 1 v * 

(iii) 3? TO 9 ®lf?>a C$9® 49 * >afi£ \ 5 ^ 3 f I 

(iv) ^WMfs "T^nww ®rf?®c#9® ## 595*19 ^ 99 ^ ft#^ arfro^, sjfeJ 

(diffraction) <3 <tjFi>bf-sj (interference) 95$ i 

( V ) >aw? wh cron m* mm ms 9t i ^ >nircsra to #59 m 

o «w-ioi. orffcacs "thi® f^siM *nk«n ** #^%siw 955 ®r «rt to? 1 

^35 : C9f$35®TO GSf3«f 39^5(55*19 C®tTO ^5|pf «m 9591 919 i99f- 
®. <219*1 *Rif® 3 9. 5f5«T *f$f® I 

CSR*t *1®f® (Transmission System) : C 9#3 C$*1599 9 f?53» l 5® 1 W C ®1591 9 lf® 
^ TO5®1 oftwriwi*' TO ®9*5® ®rf$3 &5®t59lft c g Rflcft (V A ) *|#*f® ®59. ’ll 
^ i C9#>3 C$*1599 ®lf9CT$9 9$s)( 5959 s %3TpTf $<9 ■^s*x’ff^f%fWfg (jgjj^gjp 

(V c ), ’ll 915® 5)SJ3S^5 ®rf®>a QK«p| W Pt CSKTSCBBI 3fl59 #[g|® V^JWCfr S ® 
9t*t1591#l® ®95TO (V M ) ^ 59 1 



V M =V C+ V A V C 


'SAty'.m ®i59$ *113919 toctj ^ 

*■ 9i ^ S (Rece iving System) : 5 |T ^5 ’TC 33 jrs sjto ’ll ff 

«W ^ ^5RC] TO ^5,fiRIC5 «*(ra§v5 To I 

<V H > ’^ eR! ^ l fe »l$JWd»>b 5^ V M 
in?? 4>“ v ii^r<f»f§ <ik<r> No^sr ^r (> Ri(d'o ^sri^a QK<>nti(5) ( . ’sn yG^ (v A ) | 
^ 1 ^ ’imtc’ij 5TtSv5 H?rog to i »n^5 

^ iiRo ^fsi?! ^ 1 

O ctPiR>-lci *t*i 'Q'rfft GSfacf ^9 

: ^ ^h^tot ^ich^j c*icti viCii^ >s ■»^t (Tf^i \q c»n?n 

Tefcp cBPiRj-r 1 ^i?ff mrm yfim csw «r ^ ^ j 

c6W%^4iBRn^CT 1 




*J3 I ^I'CjblW^J C£j^5 <PW »4<I® 'SHJ 

'■■*\ »rapt<j ’ra’nfe ’ji’reis to ^ 1 d?feife*iw<i *nfa <71 c£R c t tocs 

# cUPifo»i<;*« ^ c*f®n ^9 1 TO^rara fes? vu>ii!)$-<j sirw 1 

< C®tl9IWI 91 9I«TC95 ^ 'ai^ayn ^UPTO 

q -^j C^IC^T 1 '<^1 

* l * ^«. ___m - •■■- t ■ (~ - j - a ^ >w_ zj t ^ m 1 p — r 1 j rr^ora frrfT: ~xrr~z t irTTtnKia«.77a1 /^rittn fj u a* ^rr>rt 


*t\ 


yj^o ^S519 999 ^9? 'SeyiJ -3 ^99 1%f% 'a)H < P0^91 C9919 l9«3> TO1 


: ypjg fj9t9s 'flu®! ^JlR'TOl 99 C9, filf® OT®C® ®ofi> ffes 9 1 35lf9® 99 I 
0 cUf9t®9C9 9f9 asm Wtf9lfTOTC9 9T9919 TO 99? 

fflg •fTtftl : 9f9C® C9 9^(®C® ^5 ^ my?\ 9t Rut'* ®Rt TO 99 ®l(.9“ ^Tlft° 9C9 I 
^ ^ 9 T 99 1 9 : C5#lf%»R 4JIC99I CTO91 ^*fJC® ®f^ 9R9? 9i9nsf9® 9ST9 I 

s - inTI91 £9P^ 91595 49 $ *p^f <H C9nsflt95, ®19 399 ftfelW 919® TO?# f®59 

-^5 ^tRS9 c 1 915® I «|^$ Pileriih f ®5 4® 4®$ ^5 , a(lc 0 ll < P ®1® ? , C9 5 ! f959C9 ®|St 
; ,3 | 999? ®nc*TT >999 t®?9 ®<19 9l®® 99, ®99 ®191 ?599^9 I9g99 e l 9T ®JW 9559 I 
=ca®f^ 515^^99 I 599 ^“ITSIFl 9f9595 C91S11?® ‘ t T t 7T9 (799519 9559 919 PlfesW 

:t« 59I ^599^9 l^sfsR 9*59 I 9#9 5S(«t 'SlftRS ?599§9 ^ 959 

. ftj 99 «t 9559 l 9 J«#, 9#9 l9f®3 '955*19 < tl'#®19 >SRI Pll«r9l») f ®5 C9595 f^t® 
i'.sRSS'ra *l(991 c 1 f9f®*J 99 I ^®9l“ CBf^rt® 1 ^ ®J1599!9 <J=fl 9 ^fS 99 ®1®«, 91^ ® ^599^9 
-9 >£195$ (Jeffs; ^ | f9fen59 f®59 ®fe«l 91^ TO TO 9*193 9919®19 

915P99 91 1 TOff 91*19591 >£1^5 9l9f®9[19H 9191 TO9 91 95J595$9^$ 99. 91 <999599 
i! 9lfi^® C5t9® C9®19 ®99 %959 C5RR>'*fH TO^919 (219*1 TO 99 I ’Pjrf 951®r$ 9*59 
•^3*M1599 9I9159J 1 ^5»19§9TO >399 >39*$ 93 91 ff®9f®5® ?5TOIj599 C3I®59S ^?599 
9»| f5®9 #3 (95959 (M I ?5 r 1®j3^H5*i9 ^599 ^19$ C$995 -sTPC® 91 C$995 #99® 
"9599 991 #59 2(9tf?® ®fes, ®IC9$C® ®59 ?5*1®S^TO5® >£PH®159 ®T® TO ?9 

■• #*f® 9f*J CVlSil?® *#19 $*19 ®GJ-*T , 51«. 3 $*159-#55 TOH-9t39l 9*59 I %99 >3 ®U1- 
'■5R v£J9t. $*TC9-#C5 *1995® TO S9 *W1#^ I ?C«1®3 i 1 <2J1®5®3 C®I®I9 9*59 >399®159 
> ^®®99C’Htl?19^ 7 l ,>, ^f^$919C«l5®®159®IH®59 | 

' '^ 2>o 8 . fl>1% ®TT599T9 f® I® 5 ? «ft5® ? 

./* : 95J1599T9 f®«ll 915® 91 1 $f® ®)I5V919 ®59®$ ^a?*! 915® 1 ®J159919 51959^ C9 

^ 915® C9$ 9J*11 91*1 $®iM CTO #5$9 I >39 '315*0 95®®35?H ^ 3 #$® (7TO9 99$ 
1 ^159919 C9 ^5*119 # ‘991’ ?C9 ®1 C95® 3jf%®fi|® ®H5*11 >3? (TO ®si$9 3*159 >359 
,,,'* 1 ^ 99$ C9t TO9 99199 ®159 C®1®P1 ®59 ^ ®ilCw9l9 $$9’->39 3*159 I 

J 1 ® 1 ® $^<I? 3SJKTO9 3(1*1 l 9519*1 C9 >4115*11® 9f*J ®I9 $*(9 359 *15? ®1 (715® 

#5l%® 3ft5®® ?®f9 9559 ®9599T $$9 1 ®T!C99I $$9 TO 9®599 ?9 I C999— 


; : *C s nC^ T ^ > ^ 4 $j|5, j J)l$®9, fefe®9, ®rfsf®9 $®Jt# I 95JI5991 $$59 $9*1^ 


^Sfes 


■a^- ^55®® t9^$’ $5959 jf®59 C991 ?9 $fe ®IICV919 C*19 ®R»I $l-TOlf*I®19159 I fil 

^■1 


C95® C9 # i j)f® ' ® 9?5®® *11391 9t9 ®I5® TO3 CTOTO 3 f®§® ®919 TO TO 
3 #93® 9^)9 TO #59 $3 (219® 953 #59 91391 59 I 


db-5. R'eaH ^3 gfg% 


fiJC*F>RI' 7 T f3f*fi£PT ^TT*(t3H fe'aaH 'O ■£1^^ 0^° 



^Z^SXSZZZ~m 1 **» J 

r *. * « - * T «. « - - ~ * « I fc — : r ^ «" 3 £^x 

ot°ot « snISre « aWl ^ * 's¥» wra to to i «« ?nj ,q«»« ft,f * 5 TO « ’"® i5 *””? OT ' 1 w 1 *" S5 f *^' ra ^ a,RW 1i ™ 
cm! 153533 ora 3^ mt 1533 wm ^n 53 i ^ 53*13 *33 31 ^ ^E^ma,**irwiTO *iffi 1 . __* 

*1)353*1 mm *1^535*13 w i ^ia c^ ^ &c^rc#ra m? ^ I ^if j^TiiTwt wni : cSfafc-iw v 

3!W^? fas* *nfci5*3 5? i wwwi 33 ®tc 33T3 w?i 43? ^?S 'siI^i^j 3$fo «ng I ajplsppmra imtf 353153 i 

CTPt sif^pf^s 353 vsb* fa% m?«t froi mn \ 3Pl3 C3 3i5i? <3553 fog I Jjjgpct . c$sr 1533 vaiwic^i 5ife3 3t*n ^it^i ^ t ^ 

<5iiot ( 211335 33 «t aw to, ’fra ifihfifo 3553 fotf-m 353 3i *rtre % I ^ 3553 i 4 ^m*=n ftai ^iro fl!fe prJJ to « i™* 5 ^ ^ 

<fct 3*53 i it ftm «iffe 53535 wm «Rp firo, s?i5m 31 ^wiw?> 3%n I 3^5)33 33 i '333l*wi3i533 313153 4 ^n^ 1 

tfl3«tt 533 I <21335 33 c«fC3S *1lfcl531 531513 *33 3? 3^ SjRxpPj'i 553 211535 353 fo$ I ^ ; 1511331 mlfo i|l304*l<.W *153 C3 '»fc* 3i*1Nst3'i 3*53 43 350 ‘331353 

3J13C<5 53 5133 315*1 351535 ftfoWi 3Rlt 53 I ^5 333535 '31PT13 ^#533 S'! ^ I ;gK| ^ s f^3 I >3 3^3 5515^81535 133^5 3*31 53, 3155 1 T*f ^^5 '5131533 353 3131 

3F513 C3535 £ 3$3 ^?5^3 f3®3 ^ 31'33I 313 I >53 'JTC 5 ^ 55«5 35513 C3W ^ ^?| ^5 &$ lailOT I 4 1333533 35TSffi> 5f*g 3^53 «UI3lsl«Pl3l3 I 

TjST5 I >£l«153t 3T513 3$3 ^ ^ 3*53 I ifc'Od ’ITC'T 3H513 «llR^'i ^3 5353 ^ <a?W Q 33 <21353 '5J13f?13m33 ^3^1 3N5? I ^1335 

f?^53i3 5133 >53 {3533 5#<S 53 1 q cw stm ^Sjaronra *w tow w>b Itoto* ^ 5 ™? 

o«»**mmq'«Mmft*ii l „l w qi**qtoWM"«t"'W*| 

<sm:rmmwm-. 1 

7J531 3PI513 , W&mK 313513 3^31 53 ^T3f^H3T533 5H5153I 2lfe^5 3«,5=OT t33t^ 3*53 

i. 5j3 31?H3'*t9 133H31 1 *I5 ^fI5l<5 ^5^533 3535® 31013 313513 WT 53 I sfaw 3^53 '51315513 ^53153 53 I 

:: ^ 1 4.33 1 ^ 3 5 (offensive) « 3^313135 (defensive) ^13003 ^ ^3353 3M3 313» Q ajfl-ioV. C3^G cCi^ f^H C3Wll3l»WlH ffipt ^ 35m 3^3? 

^3 1 ; C313153t335lf) ^&3 ^3355 'wfi* (2133 s 33 'Q wli* 3153 s 33 31W 1 31-<3' 3C3 

iii. fsp*n^T 3 I 33 T 535 31351533 ftt,*t“WI (Guidance) <3 '515 f f*l (command) ' I <]f|^ 7f(gtF8{& (3335^3 3 klc<lJ t33f^5 3*31 53 l 33 ^®153 *lfe CSfNlI 5 ^ <SFT<ii < !^-5 

^1^)35^1533 <S& 5f^l 1 cBfsnmR « l j3 l i4' 31^13 W1J fOl3 ^ < W55 3153 s i»;J ^ 


53 


^1(^31^13 313513: 31151533 35)33 ■*t#351#3 313513 35355 I '55 f 13 553J 355?mfB : 

i. Hd«1 1 

il ^W5t 'G TfSB^ra^ erWWjl ^ 1^13^ l 

iii. R*jIcH 3 i 

iv. G Rgj i 

V. 

O SRI-io 4 !. C3f%’6, dJPlf^'H « 3mi53 '5Tl3f|}5n3t533 3T3513 'Q •SJ53m%r®' 

^3 : C3f®'Q5l5 '5TT3fjPfT3T533 313513 : 53^05^5 (2133 s <3 21T535 33 ^ ^ '' 
s 5n3f?13 s 1313 313513 ^31 53 I C35R : J 


J 


3 s . (2133 s 33 : C31513 '53553 s ^tinifSVWk f33f^5 3553 <2133 3533 oulcnJHK ' 
(2133 3553, 31 2(153 3533 5115^H13 <21)513 I 


5115351 1 §15 3S°31?3S^ ■^T’a 1535^3 *1151531 *fGl3 153355 31isl 31 3V.3 >v ® 3lilHl 53 1 
*335511 *nw ^115^ 13 ^ 31^ 331 355 1 13335?13 *13 3T^W 5333 s 3533 *1151531 
^Si2133 3!31 53 l >35153 5^1531 3T^t 5f5»13 31^3 ^ <2lf35 53 I 

0 53-io3». C35I3 535 fa? C3fe«, tfPlft-R « 315153 >a 535^3 3)3513 1®* ^ ' 
^3 : 5331^11 3131 t3#tf 53 5ll55 3% 151^5 55(335 '$33 fe353 3Wlf35 553 

3153 s istc^ 3®3 53 53513 1533 I 53513 i533-?i5^I3 *11131 10“ “Hn 5353 s 5 X lO^m I ^ 
*33531 foam 35533^ §*ri35IC*t «t3 ^31 313- 

(i) ftf5313'3535 (MW) 

(ii) ^<3535 (SW) 

(iii) 3F513GE3F5 

(iv) 3lt5a3<3535 31 ^33 


Jk. 




gtr8 2103*33*4 fK 343 3 13T38 'Q g^[f^ 

o sw-iio. ?ftSwic5® 3 iflft ^i < 5 n?fft l%? 

: ?R>woiM Mlft 31 4i?ft 55*5 435ft ^8 Mlft 1 33 <sf6 ®il*if33T£t 

•srctij ®i53i®, SwfirSfl, C3t8, ®3*nft?3 $ 3 # 353?8i® Mjjf®® ^ ^ ’’ 

fo’jrf®® 3 ^ Ml ®31 3 pg 1 <#51813 4? <38*lfl3lf( -*WTC^ $® 3 IC® 331 53 <?fc ,, 

(S*t 1 ®&nc3 4$ ® m ftft®w ft8 34513 ®3t 53 1 <sn? ft 2igfo 3®? $3® 5c* w 

5158 ®®? C5f5 9.cn 1 C<WWI 4*1!) «SrfD«i ?E331§(3® 3^)05 f$i( 51 ^ ' 5 [i^{* ) 

3^(ft C3 og? 3158 551? 55 ? ®t 33, ®13 ®# 8 fl $fft*|®1® <353® ^ ^ 
o fiW-iii. <3i?ft3 <g(38io58i 1%? 

&33 : < 5 n?f33 ftsftift® ^gftm 35355 ; 

(i) W3°8I® 3?C3ht 8r®!3 43 ftHI-HWM)v»l (reliability) <353® C3f*l 53 1 

(u) 435 ft <3i?ft3 858J is?nm flfea ®5 C 3153 ; ?3 31 *fl?ft 

S33813 3581 Ml ®31 53 358 43 <3113513 <3®J<3 eg? | 

(iii) ■Jijlf l®8 $131 '3$R'3 -J3 813131 53 1 I 

(iv) ®I*13T2!]3 ®3-C3f*1 35433 <x[<1 ®T#l(l®1 355$i 3$ 53 31 1 

(v) <3(ltft 518313 $131 «(3 313131 23^f%35 3f$4 2J531$13 53 1 3*58 <35# 3533 53 

(vi) Rl®*) 81?3 44 ®53 M*t 31 3^1 Ml ®358 53 335 3^3 <513 CR3 353 
4l?Pt 8T<331 313 I 

(vii) 3? 8?8J® <31?ft 4®3I55 Ml 3531 53 358 4133 358T 0313% 81#sj sfflss 31 3858 ? K8 
(viii)C33l35®3 3tt538n|'35 43?358 8355 8fl3'£(3S3I813 I 

O 2 fc(-» 5 . <31?f83 nfosNT^t 3«ftt 353*3 I 
®<33 : <31?ft M# <5131 IR® 5I3fS 85if® 313513 3531 53 I 331- 35. VCHlftft ®; 3. ‘ ^1 
3. ?8 ft*! 43? 3. 153(3® 31 3^ 3S3 85i(® I 31S53 353lf8ft® 393 ajpft® 3t3 4 
83if®ft ftC5 3*ftt 331 5581 : 

3l3lftf«fa <5T?f8 0 ®Rfl 881 R 1 : 853lf8f8® 4I^PiC'0 3^3 33 S3T51H 43 ? 41Ti3 
<5ngS3?C313 435f5 ^43535 315531 N3OT3 (thin wafer)-43 §33 ?55ft 3531 53 l 4 4C335f3t3 
(substrate) 3F1 1 3WlPlft35 '5f1?ft C®Rw Rwl» 3<fr34l3* 313 4^333 3531 53 ; 

■*. ^-313^5 Ml : < 3 n|ft ? 535 Rg 4 ft 5J33 3J3 1 gpipi 4^ft 55JJ335 35 ^ 55 ( 135(133 pjfjt*! f 
C*313 Ml 3531 53 l 4333 ®133« 3531® ftC3 4 C353PT C3C35 fijp 3®3j3S sp? 31 
' a ^W3 C35C& C331 53 I 'QC3W33 C38 31313*1® 200 Jim 3531 53 I 4 '&WK?< 4 
3^*1®TC3 331 53, 3K® 31%35 C3SR31 31*1531 ftft® 31 31W I 4 OTVI3C* 331 53 *313^ 

3. ®rnftr5TTf^m n-^3 (Epitaxial n-layer) 2®tl : 4 311*1 3l31&»ft 
(Diffusion) 31 3It*R ^ftc® "31*13 3531 53 I 43*13 ftft«M *1331^ 43? *13 
*133tg3 ft3*l 3JP1 '3C3V1C33 ®*13 ftC3 S^®1C*I SRlft® 3531 53 I 43 W1 
^3® ^ n-?1^3 <5I3*l(33T%3 43?ft ®3 ^3t 53 I 4 *f1®3t ■^Olftftjl^H^ 
(epitaxial layer) 3T*I 1 4 ®3 31313*1® 10 pm C3C33 53 1 4 *tt®sn ^ 
<^ft3 Hf®5 (Components) Ml 3531 53 1 




^ ■SJC3 ! »1< , R ftfft-43 <31313*t f3®5M 'Q gfg% <?Vg 

^ is(3(f5® C s Plfl»? 31 3lft? (Oxide coating or Masking) : 31?C33 0*IWI *131*1 
^( 5K® ®3lf*ftnf3(3M ®3 ^fl® 31 3?3pft® 31 5C® *ITC3 43? ftf®^ *lfB^ 3It® 
jp5ft3 3TC3 ®T3jft C3C3 31 3(3, ®l5 43 '3*13 ftftf®3 ®l5-W^f5C®3 4®ft 2(3? 
iffSSK 513 (21131 pm C33) Ml 3531 53 I SWC*I ®I%Bf3 *133 ®mf*ft3f^3F( 
gjg3 $*13 flt3 2J3lf5® 35C3 4 <5^1?® ®3 MR 3531 53 I 'SC331C33 flf®^ ®(?*t 
(PC35 5l?Cit|!CjMfl35 4ftl®3 315R31 ®3 3flt3 C331 53 43? C3>3*1314 C3 

f^C*13 ftc*f3 •■?IC3 sftsm ®11?ft3 (3% 35 , C"*IIW : B (component) 31 

♦fflft ^1*13 3531 53 l ftc*13 ftW3 $33*113 ®1^l?® ^3 331C313 2(&3Tt35 ‘4ft?’ 
(etching) ^31 3*11 53 I ftft$ ^3^1C3 4fl? *13if® 31»pT33 35^3 ®T3fl?® ®3 3flC3 
ftfsg 23® 7(?C3!$f3M3 ®31 53 I 

45 4C®135ft 43 4®ft ft3 I »(®3I? C p f a f1 31175, 435ft <3^3313 C3C35 '5K?T3S®I*11 4®? 33C33 ft3 

®3®3tW 1 4 ft*1? 5C31 41?ft, 313 3t3J 3^3 39 ®C*1K3ft 3?C3lfe® Silt® I 


0 MOS 33ft® 3^t 33C® 3?Wt*t 3*ftl ft3 I 

S®3 : 33ft® 3<^t3 ®J3J 2(3R 10*13 313 MOS, ®133 ®I3 21313 33t?*1 50*1 1 4®6l 31®3 
4 *1?® '5f3*tf33T?1 ft^-4C®? jjHf8r%3 (MOSFET) I ^55 *#»TC33 33353 (LSI) 4?1 
fesRP 3^51 3 ^*1313 C3(*1 $*153ftt ®I33 MOS5 h($T? 3 ®I13iNI*lf3 Rl*9^ 55® *1153 43? 
31533 *11? '31^1® 55*11 4®3< ?ft33 3»1 533 ®15*13 4®®(3 (6 X 10” 4 mm-) I 4 35135*1? 
3 fe 3^(5® ®mf3® jjH|ia%3 3J35I3 353 5535? I 4 $WT5^3 ^3®13 ®135*l? MOS 
5wRr?3 3J1*135®T53 313513 ®31 53 RAM, ROM 43? 3l?53Ft2t53353 1 3553® 33533 
MOS 35fl?*1 Z'oRn 21<jffl»3 $^f® 3183 ®31 55355 I 40531 5531, o^lrM-C 5 !? p 3H533 
MOS. 313 3531 ?53®(Jr® 43? ®1F33?5315513 $131 «ni*|ft(33l3 3I35J3 ®3t 53; ftft®3- 
Pft p 3JT533 MOS 313 3531 355®31533 ftft®3 313513 53 53? ?53®(Sl® 43? 2pl3 
^S3?5313 S3 (55353; n 33533 MOS, 31 31813*1® ftft®3C*ft 43? *lR*J3® MOS, 313 
’’Wl p 53533 43? n 53533 $®3 331?' 1 *f? 313513 ®31 53 I ftft®3 C3? n 53533 43? 
MOS 5531 2J8H2qf?F 1 

° 2 ft1-il)8.tlc33*33ft®3^t3-*t5¥3 i fttft3 I 

: 3^*f fefaUM 33ft® 8^5® 31813*1® ®53®*t® ?3®f5l3 O 5*1? 315®, 313 
5,f5 ?3?5313 5531 ®1$ftl3, 3lf*if®® ®t?*1 43? <43331 2$®®l5( <5r?*1 I ftft®3 C®31533 
'®* I ^3T4 63413 4 83533 3® *1® 3<^t Ml ®3I 53 1 33®3 2Rf®31 4 Mf*1?I— 538153 
3153 ®IC3® 3<^t MR ®3t 53 — 4 3335*1? ®13 ®(^t3f®® OU»^ 43? 43 $13]? 
33*1® 3I35I3 l 

3501 %sj^ 33 ft® ®s^t Ml3 $131 2(531$f3 4®(?314 St3fe%3 43? 03($r$l3 I 
^^3 43? 0318® $<53? Ml 341 4®ft 0-21^3 <518*1(131^ *J8® *34533 *15®5?3 
^ 313 513*3C*| «n?^ p sp#? OR33 1 383 ?3®fSl3 3<^1 ft53 ®1$1 341 53, n 2(ff®3 


(Jb'b fif'1'43 ^t3l53 13*S4M 'G •2(*tl^ > ®ffiT ,^. 

3741) 457 3lf53lfi)74s 3731 45*1i) 5c*0l^t f5*»5 3*515 (reverse bias) 3fi! 45 I n-sj^ 
451 p-sf?pf®5 *347=15 37 3J j^l j i , j»'i (depletion) *3473 3174 51 >«4l)| *3*5Rg 

31531735 7434 i v£Rt tppt Si3f®%3 >3?° 75134 33’375? 414 7374 *35i%5 vn^ | 
3f3<3 ®i5t *s«33 44^ *333l54if1 74=11733 373 J 2®l3 i 

>i»)Rl'a 5*3*11 75 *3JT3f?l3*I31735 <335 f®1% 473 3*51 *31735 573 ?5l34, 5*153 ^SJJTsrf^JT^jrg 
* 313153*3 s^rs 3°74\s 3 I 4 F &33 £51*14 ^ 311*34 »it^i ®13T3 i 

o sW-ii 4 . 731315735 fa'aM *sk* 4P14 *^i 73 T 4 f 53 s sfjf® 43 ? 

ts^t : 731313735 5*1173313 33*33 3vi<>i3i3«i7< gf!) f43i 7313 *53t 1 ^ 

on*r chwIU® o * 513 # «#f^s 1 'iiiwH'fbWH 31313 I 34 T*f *55 *3n5t3 (pad) 3fofos 
73I3fi)3 *3173 3T74 l 4JI753I5 (?TC»nj 513173 fwp $35 *31731 473 3*?13 *13 7373iT>o 

<3 3f#T>*5 f4=p5 wjMum 351 1=175 DlPl*© 55 I 43 *K C 1 31315134*2*1 *3151307=11 7573 1 
515 I 5l*1l3p<T> 331*Jo731 4333 Ht’ll^'b f*PT|ti><l <3*15 f573 5 1^)75 515 I 45 Wf? *317315 
=J7&3 75MI3il)3 ^33 73C*lfi)'b ft® 5C5 515 l 45*15 *3131 132^*5 31315(34 351735 37* 
3f®fi)® ft*C*B5 <333 4131731 31313134 351< f37*t 3'$3 f3faF51 ^ 5*15 451 *(fef^g 
*317=114 (t>4 ^ft5 <3 C& I 

O ^Rf-ii’Js. 3f^73F174t3 7433 4(5 • < T*I'3 t *?75? 

$33 : «$3i3, l^p, 5jmBf55i a$sf® # 51*35 *if^i <3 *pfc5^i 55515 shi 

57=141)3 3I$74*I7«M3 5155’® 55 I '=5551 ®lf3, *31731 *53* 0114173 573 I 7®3fa 473 
*lf®%1 $7341)733 3T73<3 5555 ®f*$*5 3174 I 4$ 53733 *53*74 331 55 4 e t14 < i:? ' 
$7=141)733 3175 ®f^® 4=0 -iilW 3TO =#175$ $73453 31$74>I7«M , 1 3&3 431 47S75 1 
?C c 1*7>5W'!1 3173 e?(^'a 555^5 'i'5* C5W 'SIIWW 'Sfl’T 2'1’^j C5f*1 1 4^'SHf 
51^£45R3¥IC*I5 fe95^t l 5*i)'®l s a(lc c 11<t i wl$WHMM(.*f5 l5C35^t ’»1 , 5'»I5 C5C5 C5ft 55 I 

O aW-iiS. fef#?T»T *15it % 55R55 575? 

^55 ; fefSflJ|*1 *15^55 f5f%3 5j®C55I5 C5C55 555H 5*51 C575 51C5 I *3T5F3 55515'^ 
5=5 5T5 4f& ^515 (wire) ^ RR 5 J 5lf5f5s (Mechanical part) 555C5 ^ifr 5 

45^ (FrB<35T¥ 51 C5Tl^5f5 *rf55^C55 5T5K5 f5fe^ *551 (code C 

information) 555 5SC5 1 ®IHJ'olM 5^ 515, 4^ 5^711 C5lf^ ^*(15Tt55 (log' Cl1 
element) 55H 455 S515TC55 t%5 ^1f®5MI (rules) 5T %i*1 ^ 

§5 *rtlC55 ^7515 C575 (5C5H1 5RTC®! 551 515 C5, C55C51 f$^15 *15i^ 
l4»5l^«1® 5 R 7*(5 (functional units) 555C5 5^5 4<fcfi> 5I5?1 51 RR 5 I 
(input), 15575 (write), 5°5 , F C 1 ‘MC's (store) *3 515515 5*575 *1175 1 


^gfQ ^ fW55 ^T f5f54P3 ^515151 R'Sa l H >0 afgf^ <t\r<\ 

O R»(StUl*1 f'S'»R5 f%? ^C55*f& fvs»f^rGl«»t fe51^C55 515 t®TJ5 I 

Sjy J ^07=5 ^.=15iBPl5 Ri«l^5 C555— 5 h!#S| 5, ^CT5, 5rn5f?f515 

fTOl 'i||t55‘fH fe«1?5 C5fi> Plfijj R>fst5W 55Si 5 f w fFR 5*75, 475* R>f®t'G|«1 
57=1 l 5*755*15 fvifsT 1)1=1 fe*51^5 5751 C5%%15, 5*1^15, f?5-3F5, fic.5»l'i>l5, 
^j^p5Ri, 5lRt?fW5, fe-Wl(*vc35115 ^®)l(w I 
0 a}?J-ii<». f^f^T5 f^57JJ r»'»l'^5 5^51 5*5*5 I 

m ; C5f»15«m RsfaTlKl 53*tlf®5 *551 f®57*1 5*515 5l5*Kl 5175* 5175 51517555 51 
^PJ5# '5575^ *551 5*575 5175 l fe573 555155*5 ^?5H5*5 51 5'fal5J15'®'3 575 5175 I 
^ fsjsiBF! fe573 5755 CT755-(715CS1^ f^579 51 0 C575* 9 5% 5 K5J1'©T®lt7 ! $ f®573 
TftfS «nt<j I *51751*5 (LED) 5151 4fi> ^ 5*51 515 I LED-45 75*55 f^75 

ij^f5*3 5* 1 751)75 15535 575 4f5 551 55 I C5 75*1757^5 7555 ft75 51755) 35lf5*5 '575 
^Sa^fSIT? S[=175 *5(15 C5ft>5 75*55 f^75 5*175^ af5lH*5 575 51, 7*# *5Ri515 ^5 5175 I 
CW 5 — 45 5151 2 15573 5575 57*1 a, b, d, e, g 75*t75^07*H5 75*55 fo5 5175^ S|5lf5*5 
^sg7*5 575 451 c, f 75*17*15) ^ *51515*15 515*75 I 

4 55*5 *SH755*fi) %5735 515 LCD (1*tf?*5 (4*%F1 15573) I LCD-75 45*15 5IW3IH 
5175* 51 55 75*175^07517*5 5*55 5175* I 7^1751 75*175^75* *SR 5*575 575 ^ 75*1755) <Q 
555*30755 5751 AC 7«I7*CS? 5J75t*1 5*51 55 I 555 50^3115 'Q 75*175^5 5751 75*1751 
7817^7515 31^5*1 51 *5175* *555 75^ 75*175 : t)f575* 4H5>I5 75515 I 

0 33-i^.o. **F1*S*©15 f^*? 45 5I55J5 ^5*H I 

^55 : 5*1*5 *B 15 57®0 455 45*1^ f5f7#rai®1 511^5, 51 *517*5 (TfUt 3M7>l5 5^50 

5*175 3175 I 5*1 *5^ 15 45* 55755 75f#Bl5, 51 157*15 5*17Sf5 *SF1J 515515 ^51 ^5 I ^1®%1755 
3135 (517^ 5*1®^ 3135'3 573) 5*5* 3133 51 *SR 7^1731 3133 57® 3175 I 3*1$5> 
355 3535 *5137*5 3175 51 *4|ft5l5®*5175'<3 *5137*5 3175 I 5*1^15 f5f®^ 55735 
^375*1753 (Sequence) *5^353 5*57*5 3175 I *575 357575 353 O 3^*5 13751753 5731 
51$Miffl 1375*1C53 1 75 5*1^15 51^3# l3f753 *3*53^3 5*75 *5175* 3l^3ll5 5*1^15 573 I 
i 3^T755 5T55J5 : fe1 ^&13 ^733^ 41*53)1755 51135* 5I55I5 333 5*51 515 I 7553— 

(i) 3*4 313735 3?3H 33315 5*1751 I 

(ii) Di?f5° 1333JI3 331735 41751 1 

(iii) R»I«ii)l3 5f®T® 1 

(iv) fijlwl 0 ! 5*p3®5l75 l 

(v) *5013133 13331374 RjIStDM 1333173 43135 4515 417® 515^15 451 45 I 

0 4 1 (5^) 1 75 5 34157*53 3573 f3^3 I 

^C°l2fi74l 151^ 55735 5*lS^15 5154J5 5*51 45 I 7553— 

J® ^R73FI313 5 * 1^&15 (Synchronous counter) *Q 
P^^W^RTaFI^ 41^15 (Asynchronous counter) 51 1533 5*1^15 1 


Q\r)x f%f^fv£PT ' 5 TT*JT?I c t Rwh 'Q Sfgfe 

fa 4f$ 5 6i3, ■sre-io ^iS^hi, sgcwPisw 4!$ 5 faj 541 Pww-hr 3333 

3R* 3535 3R* «j>|$ : 5h<j <j)<i?j'>s §sg-3K33 43513 3fa'i* #13 I 

faf* 4n53>!3 541 5nrf**&g;!*pi ^iS^r? 1 faw 3453)13 33313 if 3343 1 331 ; 

J. fal*T 5fM «WS 5 5|<1 <3 5 . faf* 51$* 41 ®$!? 1 
O fiWO^. 3f®$*1l* (Modulus) fa? 

'5*33 : 4I$ : G|3 3 T^tfa$ 35 fB *?3I1 ?>34 3TC3 5!4 513 S)R»S« 1 |»I (Modulus) 3! 41 $ 
333 3C®1 1 wlwl «p|S^lcs nfi> GM-yg 5jl < PC'o '51? iifi\£t||>( 2 n I <ii < pfo n j# ?l^r[(^ 
3>|5*5|3 nfi> ISN-JM 43? C#5 fa? 3f$5 31 «qft*l(3 n f# wfte, o C34 2 "- 1 gj)g 

33*!3 (3c<p|d? , »it4 5|?(333 434 <ttt? i 3>lc®t3 4? C315 *33 ?1 *f®$«1l* 55*1 2 n l 

O RjfaCl»i 344 fa ^333? 4c34fB fsfaBl* $*$C#?3 3*f*l | 

S'fi? : RsfelJM 3*3oi-G 43* 3343 33 ?! <lt331 1 1^5 3lf*t d?Ml? **lf34 *?333 t^tpn* 
4d3 fi|4H 4C3 I 44 C51C33 *jd^f*5 ^p! ?! 4 * I'M 5*3tt*c®3 341 *UMMlsi 3# 53 *j | 
?R) (Aten'S *lfadi>3 3It<14 ®*j(53 *PCM filSiSH $*3C3C^>3 *T3 3*3 5W 4??. 3Hsj<] 3T5d5 1 
4t,?4n> 3.*cjt*‘5 

R>f«ri>|«i <t e 1*!33 (Digital Counter) : 4*# 33, ?1? ?t vS*,*!** id'll ?* < 33 31 

fi!4*t '5C? CS#5 *?45 *?3J13 3Tsnyflfe4 l ^ 3343 <1*14 l i. IP (moore) C3f*l* 
'Q 5. f*Pl (mealy) C3f*1* I 

■ 3 ? (moore) c*l“W 5d°ll 43# <1*14 fi|C3*1 ‘5? * 3 Pt 5 ■ > i?'St 33 (?ld4 ?fa ^*^5 51331 
<1151? ?*<jB 341 5?) 1 «HjRd4 ftf4 (mealy) C3f*l4 '4|(5f?'S» ?*<$ 314 ?I <1*1*1? 
313!3lf545!4 2J5tf35 4C3 I fisfSrBW <1*143 fa%3 4 -? ?I1C5, ?1? 3d3I f*t?1? 

SF3^5 (cB? 4l3’iJ|? <3 ^5? f?^P) fe?l (<^5? 1»R ?»1 C#R 'Q ^pT5* cBl^WI* 
^6 ?J4$I) '»jlf?W 1 ^? (^?I5? CB% ? 3 ) 4??,? s f^* '5?^ra '?l4' < lf??ltt 4^t (C?f s I ?® 1, 1 
^I#4 ^C c 145I*?> 4|S : C|?) I 

C?4f^ (Digital Recording) : w4tv^? <3*1? J i?l'S tfl?*! 4?I 4?° 51 ^pRU? 
®« l ’1PR 4?I? ?]??!? *Rif5? ?J?^I? I C?4f^l 4?1? W? 

'50T?f341?1t?? '0)|$o^(B lifoliM Rdu? (31C5 <lf?4^1 4?1 ?? 1 ?1 ^UT?f?l° 

2jf5 C5TC4T5 88 W? C?C4 <Xt ^1? ?^11 C??n?1 2|% f?[B 9I1C4 I 

CSfUJl? ^4 c6<1 034^ 4?I ?? I 

rM£?Cl*l C51»ef?Bl? (Digital Vollnreler) : 23^(54 f?$? ?t<H? ?3 ?Id5 SJf® ?P ??l 5 ^ 
RjIsiuM 4d' 9 1 OT’fl ?1? 1 >!&«i 4lUl (moving point) t , ol*Sf»i'i>lwi? ^ ~ 

C5|*efr'etd?3 >[f??) 4t d?, 4? ?1?1 5Hp4lf| ^n-?1 ?1?, 4d4 C? C4® T^dSj 4T^1? 4?^ 
■‘UC? 4?t ?C?1d?rB? 1^R> C*? <!«U«l3 513 I ^rf54 f45? <31*^?? ?1*1I Wl 10 
I'bfiSfGM Plt'Sc^ R»l«t5h (JST^f^Bl? 4I?54 ?R4 1 

«pFdiBvl? (Digital Computer) : 4 ?3 ?1?1? e l5 c4ld*l 3lPl (number) ?1 4^“ ' 
<1lRl54 >i?l?H C?? 4?1? 4IC'Si 3133j5 3 ? 4331 43 ?13Jd?l 33133 fi|f3F313 C4ld*1 ■ 



*f tfC >n* rracf %s3r ^ ah .^ 

qpfSfl 4C3 <1lRf54 3333 331313 3<31 33 | fe^fBpl 3Sp3®Bld? f3^pl <lf33t3 (3131334 3SC34 
-Stel? ?T ®1^) ’Wit 31 43I13J 531 3» %5 3114 43? 43 3WJCT 3 ^ 3lR%4 3W?ji3 
^3 « 331313 a* 431 33 I 4 5F510 SfC3TS!% M (instruction) 4?3lf 3??f45 531 
4C? (3^31 5r*tI33 43? 513 531 3?33>C e f<3 33 313^5 33 I 

3f? (Digital Clock) : feterCM ?fe %3 333 , 4*^3 3 ^. f 3 RB « < 7 ^,^ 
l4fc* ' 2 ^ ^ 53 I ^*4 3f^d5 5lf?3, 4<[3f33, 3P1 « 3^3 sMd *3 3T3^« 
3IC4 I l5f^F1 3fe? 51*1 Slf5 C3C4C5 441B 4d3 ”3*13 ^fl 4C3 43* 43# *34* $33 
,f5^13 | 43# f^? 35*34 C3C4 3 5 * > 3I^ f4»TSfd*3 3131C3 i ^1^ 5K3 * 34 * ^{1 ^3 1 3 ## 
tfaS ?f^ ^ SRI 3131335 C4414 4-f4 (Crystal Oscilliator) 3135T3 431 ^3 1 
4HPR? 3IW 3?^ 3^ SRI 4f? 3333IC^ ^ ?(Id 3 ?^3 431 33 | 

i!4 ^ ^ *^4*14 C3C45 334 fe3 ?3*1 431 53 1 4? 33C4 filfe C3C4d5 43# 4C3 
*341 4TC3 I 353!? 4$ 33*1 514! C3C4C53 33*! 1 OT45 334 00 C3C4 e!tt 3 # 33 *! 
^l33*13 4^4?3JK4f5C4!51C33'Sl!31d3 3-C33C5# f*C 3 C33R*! 53 | 


OT45 33143 43# 33*!-53F ( 00 -ffS.) C33 514, 4?fr? >C4 C314 i ftf*B C33 5 d 3 43 # 
*W 53 1 44 fsrf# 5IC33 4? *3414 fif# 334 333315 43! 53 1 4 ? 334 00 
a* 1 * ^ *!& ’W*! 4C3 l C344 3f?C33 341 4^ 33*!4 fe 4 l5ld?3 3 I 3 R v 

c4ldkpfe3cg f*C3 31*41 431 53 1 3f53C4 f?t*g 333 # C 345 3 * ! d 43 ^3 , 

' 3^13 3 333 44lf> *34* 3^61 334 313 I 4 334 ^ 44 ^5 3^? 33*1 

W 43? 33*14 f54!5H33 3T3JW 3-C331^# fesicg fa? Sfai* 4d3 1 433 ^ 4?d33 341 
^! 3343 3T33! 43*t 00 53 3! I C? m 3^ 3343 fa*13 4^t 33413 53 | 

I J^R?Wra3f34£* 3! f^4 43!3 313^! 3141 *3413 I 4SRI 3131335 i C 3 C 44 5 R 33 
^B^W35!3 3<3! 53 1 4 ? *34*4 '5jf5f33* 35^1? 3131C3 C345, fa# '5Rf3f 3=51 

33*! 3§35* 4d3 3fe3 *33 ^4 3531 53 I 4f)f5 3^t *fe 

^34*4 31^331 3!3; MM 53108 43* ?t^ 3#l3 %*T533 1 

0 ^-*58. fafatTR ^*5c?1#3 41433!^) faj* | 

^ : 4 141 3!f34 4*R3 (334 fefafa* 3i3Bd33 SRI 35 IB C3f*4 34 431 fefSjBR 
'"4^4 3w5 53 1 34«41 54 ! ; 

(i) tffa#3 (443 

(ii) 3*331463 

(iii) C3f*4 34 

(iv) 4ffasR 41^13 C# 

(v) 3fSf4 *!^B 34 

5C3 5! 453 314 3413 43! 53 I ^#5#3, R <3 C-43 3143 
43# f*f# t»lc*5isj 4*3 ImG« *|gi5 c*3t 53 I 4R!d?fa33 3C313f5 C 5 !?#© 


<j*o I 

cm &*3 Saw tooth C5I^ ^t ™(5<t *t%i^ I 

TO , Saw tooth C5!^S ^fet *nW ’TO«ft cn5 *nBfc open ^ ** High frequency-^ ] 
3, apt ^era to, *n wi ife «e ** *i *s ^ ^ ^ ^ 1 we 

^ ^ to?*'! ofe cm «n?w oft w m ’ ML ^ ^ %t 1 

ctf m ^to> cron iiw ?i8*h to sw *nw *m* w*b 1 cns to to ?nwn 

Tnw 5TTW fefoBpi fe^STC® '&$> C'SIcnJo^s) TO (W*! TO I 

o ^n^Pra <3*ft fi®w ^tsH 1 

^ . ^fjRt to®! ?t TO^t « w-'liwSyra 7 rc?m ^iw cynr» ^t 

<Rn TO l TO • ? **! CTO (Small Scale Integration, SSI), *. frktjrc C**\ 

tfifcTO (Medium Scale Integration, MSI), * 11* CW (LSI), 

tfaa*R (Very Large Scale Integration, VLSI) $. (Micro Processor) I 

7 TOi CTO (Small Scale Integration, SSI) : 4 <3*^ 

'STWT 30-^w ^ 50-^w «irc^ t 

< ftfoTO CTO tF&ST'H (Medium Scale Integration, MSI) : 4 <3^ 

^1? TRflt 30fi> cm loots <1^3 TO?. -k-Mk.'Tu-H 50 0$C? 500-TO TOJ ^ l 

»t CTO (LSI) : CTTO 'aiftPu.'S TOlS »iw3u>4 ,Q9ra 10(1 1 

■ *pfc 4* 500 ^5 3,00,000 TO TO) TO»H^ *1W, <?M™* ^ CTO 
i 

^ c®f% vmf CTO ^FGUPTO (Very Large Scale Integration, VLSI) . TOW 5,15 
cpflfifa <?^1 ®llt? I 

.. *nw™ (Mk» Processor) : «**"«* ‘”T^ 

l -SlC®!^ •^f5C2Fl2rc5PTCsRI (instruction 1 

qrc* rn 4fi> 3?c® <nca to? ’ ,Rrc ® 9,1,3 1 4 

mSi fk*ra Tm toft toi to i 









•*3KfsiFT : 'bo 

wm m?n & c^n^i & ^smw s/zyn S&a fcvs dtv&PJM 

r *im to&fmv <mt / sn$\fcn& m •ntyz *nfii ^ &m mffa 

; 1 fflSRS £fcZ /3 VR £lgfl C*ft &I 1 U 3 PMll&l 30 &] 

■ tB ®TW1 f%? '4||WI R»'»|C.<1 fs$5R 8 

’i. 8 

*1. 3JRT35T3 ^IT f% C^FJtRlr ^BpPTl^ <3 ^TT^s ^j?T 7 <n^<l f^otCT “"M 'R?Tr 8 

'fcf^'OTW! C*H*I19RH S TO® f% C^ra? C^Ual^Mlt) C«IW >*wfl> CTkH f'TC 55 ! 
■’Hfifos ^pTF5 OT9I1 m o&l? 8 

$. liflsfij ^ntn^cf f^j«, c<pMs <li*t Stft^t ^*fat < r-«**s | 8 

*• <&&> <jisn 3 ■sttjot fa?t «nw, 5^t <^l=i 

?IWC5T *faCTit Iwt it® «ltC^ C^*t? ^ 

^ 5 ttcg ftfjRT ^TTPt 4J<$M ^ ^ C^? * 

*• <3*1^ ^ <Jl'BlfiJ 3 'SIWJ < 11<foj f^W ^Ft i * 

<ipj^ ?*rc$ fo c?wm? * 

*■ %%) ^Tfj <PK 35 ^\t 43 £#fgj ^0*1 -^Ft I *-£ 

<?K* ^1 ’FFt I 





S< 3 <t : 'sn^o'T Cb'S-oi 


a-^8 ftftoa R’MH 'a grgfe 

n. 4®fi> aift? *1101 220 V- 25 W C^at 'STO- ®atfta ^ f®? 

M. C5fMl1® aic®fl S^jtOT C®ar 

s. a*. ca i fea i TO c®a c®Mifroa to atat w 

< 'aiaraft® *toasit3a aren’ a^rc® c®r atoc® to*t arcar 
a. •3rr<Bi e T carara arca $”arc®a artf®! f®? 
a. <$®3; a$a <?sr <jfa% ftftg ^rca ftfeg C®?r 
®. «pt-sj*iPi<*» caftfaa far 
<t. ®. ^ytta <Rt®t % ®rat aat % 

V), ^5T81 CEfa®, *0BI C&ft® « CTOt C5ft® ato aaW ft CataiRtf 

*t. TOR f%j TOR (4^IW Wit aft®ta TO l 
a. <af®caeft #i 'Q aiat af“ia 3®rca ft ft a*!® aa? 

fto? a^aft c®ta ^8° a®rc® ft cataror 
a. TtrsJgas^wTO’tl^'W caster 
a. arot #j ft? ifBi sfsrca 1% ft sc® arcar 

a. cat^tf^4aiftoa?f^ato^ aft®tftr 


J-^5RI Jftm : ajft CTOC® as^R 5 R?IJT *o CTO ^o,ooo->iRI TOJ at®OT ca *R 

\st anaat shc® ai$ i as^roa 4 ^Rn® a^t'sin ^tat aat 35 aac® 
croc® w toot * 0 -«aa ®a tot ®iprat aa sac® a$ at i ^ 
»p^ ^atf i aft® at ■swipf® aa aca 1 'sira sift croc® vwwUp,o°o-iih caft 
■5^1 $*ag aa<3 ®naat sac® ait at ®aa to aacarera at ^aiaaft® aa aw 1 

^33 *t«t ®*tt : awl®? ®a* ^a ’IWJCT atspl *R Wt I ^ Rtl? WUmM® 
^patwa acaraa ww ttvtjj to uraftc® ceraa to i aa®§fc® <n caft® aa 
fifeg ay® sfagfos to apgsra ®tw fro ®nw 1 awrea ®a* sjqfe*# ciRta 
Sip€f ^wnra ?Frara JFza &ifr* mct? aqft 

«'W^>I^^TO®TOlTO^^Wiai^(?ft 5 jfe^ra 5 ’# 5 raTO I 

^PPTtTra c«tR : ?twra e r® wt c^wrann w»n m, ^ 

C^tCT f^RIt TO* 3 'CTira *Rl ^ TO S&UStosH 'aiWH '*I*IM ^ && 

■51?!^ 'sptra <1!^ 1 ^ 5 a 'atf^Gt <m « ^asic.'sH <s tJTC 3 T *t§‘f 5 1 

^na ^ <raf*t nrnt cnw stoiosw 'sitcr '$mra 

taw to «tnra ^ 1 wi ^nara ’itcsra ft®? +mq& «nw 1 'ac® 

^^■sraRjspt m 1 c 9 ii*ii«i«*i toi 1 

cros ^ir?sf 5 c»m5r?i f^r^nn inf&r® ^ptorar om?i : c*n 5 w?i 5 

jjRS Will 5 PRI C*ffit»t H^t^l <MCi ?IC® I TO! C*tCJj !*1 'S C«ll^l? OTTOl? ’ 31*11 
i (ji?^era?sraw%®l^^flg? 5 i i >ii 5 it?^ <, ip%®ft'.'fl*»H^ s it^ 5 
Wi 4 * smi ^Pw i% ?raw tot *m few «* 

to c?c® *nta i ^*13 ®ft^ <?h wit *it c*n 3 n?ra : &jt?£®a ^tiora ^itw 

^rit 4?s^ c?rara ft®TO ?tto *tto cw i 'fla tot tjJKC® fta ^.’ig 
?<3?rra ?ic*i ’iw *tftai^ <?irara ftrawa w to ^il^w tot ’tra i 

nm*\ rat wr$? ft^ casnraa ^tma't toh- cst^ra cro i to 4 casnraa 
■*fi*i «Hl^l ? 4^1 ^1 ?c°nl : 


?s. mm:'snCT^^^aiaitoa^?t(^TO^TO? ^^gfe ^ i J 

^twra : ca carot <itoi wnga toj ^raS?cM WBfihiw «c* 
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iv. C&ft 'W5\ 'oiliHIIH J W^S\ 3^1 | 


i. 4 #J? 5f5R<1 *11^4 <7f^ OT5 *113 1 

ii. 3)4fCT pi <1^5 (TIC® ■‘flC? 1 

iii. ^‘jH'llfl, fSS^W 5.C3 *fTC?J l 

iv. (iPR fo ^33? ^C® *113 l 

v. c p rBi»t <3 focw ’fT’fol : 

c^rdjmtfsR 

focwn^faR 

^HlfH Rt^W C^fCljM ?^5^5 1 

'SjWifn Rctm <ij^^j\£i ^ 

<SC® fo®«. "*lfo 3T*t «ltC® 1 

^5 CHICHI ,8p ft¥ 9M *n 1 

3. itic® m 10 C*I(3}IC*M fiE3*t 
fofo®i3 enfo® 1 

0 . c^^ci ^ c* trfe 

8 . >iK® ’HHpi® 3 i ql»lll»l4 

fojw ’•nfo^ sifirara taiRt ^5 1 

8. 4U$ S^blC 9 ! <3^ 

<L 4^fw^^iWfiira'5o% 1 

<t. >a sjni ^ 0 % 1 


|g 

H <£faR : 8 < 


(gfcrai : nfflfirtu? w stcfl ^ <rr cw^ &&; /fo® i £fm* 

s^w^-s^ cwms pmrnm&l ^ 

i. <5. ®IJHM'1 'Q fefoBFI 95H®B|C99 iIWI ’tKfol for 

% , sntC 3 FW? 15 Rl % 

*t. 'S'iprsn? <3pf5iw-ifsj iiwf ,p fr#i for 
^H’jB fosftH for 


* 

<3 

5 


$.. 9 *. < 5 H®BlM 9 ' 3 WTC 9 fi>;. SilM-Rit ^C 5 fo»p I 

ra. osjtmf^R. ®ret for cawfos ®i 9 i? fofog ^C 9 ? hr fo*p i 

*t. $®ft'i>IC 3 fcl PlfiiUM 9Pifor 


O. ®. ®<9J Sjrjfo for ‘^“C^t.'l ®«1J «JC9W ®tST*l 9RFI I 
1 *t. C®Bt C®lfe?, for tw>l wlfov.-'fliJ ®C*P*IJ <3 'ftfoHM fosf? I 

8 . ®. ’iiRfo^iw «^csra 9 jnji wh i 

«l. £9ljjf®5 ^R®! for ^T351 *TlPtf®95®tC? SRSPf ^9R I 

<t. ®. vitcffi $c*foBPifl ra*ir® fo ^pftnr 

«t. 5 RE’*FC*t ®|JWM’I ^RPP®^ fofoBffi ^T5PPC® ’ffifo^ sriSRIT ^IT ,a fn < ^H I 
*t. ■3"<. ,J PC. v t fofoBW 5»^»l‘5-'a? «5l4»J)t® fo?p I 



foffo^PT ’ItW Rww ><3 ■bo'O 


S'Qfj : ^r.\js«i c 5 %-oi 


>. 


^ «BHW <3 fofoBpl <pFH5oIw<) ilCfl *ft«foj fiaoi’l : 



r~\ r^. w. /~^ . w>». . 

^5WuT^T ^r p twRj 

y #*t®SrcS 

31 '5fJMW , t 3I33I3 3^3! 

38 1 W ^ 

*rtltl^Tvi<rsT^ <Al sW ®5t l 

RfeBlei ^FHS'GlW 3 Ts^n5 31 

2f3T3 "CTJ 31 33i 

3S3I3C3 3W ^ stfi} V « V fe 
33 83CH3 ^IC'SHI 'SJQmII 3**1*j 1 

5t*i, w, ®wra «ph 5 ^®nft 

CB^ra ®RT ^ fopf^ : 5m* 3UPIH<1 
®HS?icra ?>^|5 fenw <ifrr ^91 ?i? <ik? 1 

fWWt*r ®fot®t>ra c®tM 

2)0}-3ll<P<I c l <3 ^11 

foWW ^f 'Q ^ ®?I 55 1 

0. '5URRl*t ®fol®Briii qOmiSti® 
*M!*MC4> RTtlT?*!® ^sfSTsJ RWIJ 
3 jvri cgiUrca? >nwi 'sifo® ■sjutr 
3|1®1C? *^1 *3C® SRsp*! ®?1 ^ 1 

o. 2ji^Rn3 5 3i c T3 

^^mRI RiTPlfo vfoBc? 'SRI 

C®TRT 'snSB'jB fSBl^CT SFiPfo 55 I 

8. SRJWM’t ®for®^ra 33^®! ®TI, 
^ csjf&rgf& 0 .^% 1 

8. ^H5ulW3 C3f*t, 

CflH-fiWM 388 3*lf8£33 9 f3 

38 (SPSS % *\fo ) 3TO *8! 318 1 

<r. pn5?^Hc5ito,^^,^TO^ 
flurafjwro ^jifi «uhw ■♦HSBri 1 

t. mm 51 <fi51w i*iw fslwh ®fot®Bmc®? 
^519 1 <M 5RPI 5? Wpra <fl?l 531 515 1 


H. Tf 1 $CaR£R?Pr 3 : TfltCZFCTTPT? *£ 1 ®® foasMPfsn^ (VLSI- Very Large 
Scale Integration) Pif*n**i I® 9 ! (Chip) l ^fol®Blc?R 5 (Tidjl*! filCTfo” ^SRC 91 
fofv|^Sc4> fifgfoa ^muDj ®t? vil$WFl£K?Pra <i®f9 ®91 ^9 i 

afawwsiPRra -sn^caFi ^HSBira 91 9 $t 2 R 2 K?R 3 fofo® 9 rafei Rfos’ 9 ? ‘< 33 h’ 
TOf i XltC352|!?Rt99 siff® « HR®1? «*!? fofe ®C9 $H®T>IM3 HR®1 49?. ! 5RIH 
i 'xn^caFfsic^p^i ftai ’sri^can •♦FMS^icri ^P5j®fi«T -^fs ^tsjwt "^Rn ^ t 

n; 0 MR 49 ?(O^^'$fe®!^fOT 9 J 953 iP 9 rc 9 i 0 CR 49 ? 0 MR 43 rt<fofo 9 ff : 


5 fo fosnt (OMR) 

'SF’lflfoTR 4 J 1 C 9 I 3 foSRI (OCR) 

i. OMR 'flu < jfo 9 t Optical Mark Reader. 

i. OCR ^ < ffe , t Optical Character Reader. 

5 . OMR >93 5151191 51^19 'ilPfi ' 5 M 9 fijfow 
fol 3 53 ! 59 ^ C’lfo'R %I 9 ?ftR fll*l$<J!s 

’rfraraifosi foi 3 ®rai ^ 9 1 

5 . 4 &( 3 H 94 < 1 ^TO<?i$ 9 dsl 5 i ; l 
3 q 9 lft 5 SCR 1 l 5 j|fo 5 9555 5 C 3 1 

V. vfjfS 31 33^13 ^lld 1 

0 . >99 5 1 RIC 9 J 51 , R 5 i C*lfol 31 5 lifo *iM 
W« ^ 13 C 33 ffo 31 3 < 583 1 

8 . ’® 3 R 3 B^^^#WOMR 3 FR 5 5 Wt 

8 . ftfo fo C 5 I 5 , tPl <^5 fol, 31 S 13 55 Nl 

^®# cm 31 OCR 9133 ® 39 1 





II 


I ' 


too 8 fijcamam fafa<iia f^WR to zpgfe 

a. t*a> ft®l$a : ta^6 tap ®R$Sra asPflt aaWItaa ®tt®a latiPt filata 
^atfatspt mataa ®aj sjc?ii«i^]{) mUt oral 33 1 4 tSfntG fama atma wpt * 

® CSJBIPl 'JJ5 c t Z^nJl'S’P 'ssca amSCta *1? ®P’1$I>l«m CaWlfitC® 5lv<W e t 

®ta®ft> ta'jS f®®ttma Snips'! f%5 (MI amt : 

b. m® ®r£ tn®M; y. «mm Cti\ <1?if®; to. ^t-Can£; 8. f®SjjaM t'S’TC^ ^f.r? 

<t. cam? cBg fro?; to. malWjh at¥ at 'Jiiwi'Da fs^ 1a®t?; <j. wf^ris, ^ 
PM^ta a*f fi'sln; to. pi® asiPt a*f last?; fc. pi® c8g 51?®; bo. ar£ f$^ 
bi. ?Pt f®? 51?®; b*. at$a; b®. *jMs; b8. fefst&m ®JItaat t®tlft 1 

a. ®. mmwftt Prc%a : ^• c TR3if&^ Pic$a aw Jiaa ‘4®ft> aaTronTt? at atm^a 

cmattaa <ufoit®5*Hc.® tanaa asta >aai at f*tfe$9it, f®atPk, 

®MaM, n<p|$(n;^ ®“~lltc.*TH, C^IW* mTpJltaW^, C®t>t ajlWS?CT^ ^ 

^af^p ®rs? ®ta ®t® 1 atfatw aittan ®H$Uin at Ptfat® a?a ajaa«. 
atmtafS;, fa^romt amt : 

1. MS-DOS, PC-DOS, 2. MS WINDOWS 95/98/2000/XP/Vista, 3. UNIX, 
4. XINIS, 5. LINUX, 6. Mac OS, 7. OS/2 Warp, 8. Solaries. 

a. cawtfat 'star : ®l*H$'Cifl fata aac® c®ttat aaan aatnttaa ®aj ®H ; S’Gi<i«. -si? 
fast? cataaai ®mt?t fatspf aiata ®at® aa 1 ®H©Bitnn fa®? <3 carnai ®mra 
facPt fitattaa ®aj fatff& farm ^ai?) m®, a^, a?t®® t®nfaa faana am 
csnstta 1 owim ajaa® a*f, *1®, ate®® t®rtfa faf^akaftstaan (aunta? srct 1 
®taa cstwiwa ®m? : csttsmaa ®mtt® £apf8j ®jpnfi) «W ®ta (Level) 
at fifsrci (Generation) ®m ®?T ata l W- 
®. fiWa 2j®*u ®mt (b<s>8<?) : taPw «tat (Machine Language); 
a. R'Jlii 2t®at ®rat (b^ao) ; 'SiJTtaai^ ®tat (Assembly Language); 
a. 'ffta ^t®a( ®rat (^<e>bo) ; ^^5a at aj5 CTC5ST (High Level) ®tat; 
a. fit's?*!! ®tat (b^Ho) ; arf% at c®(a a)^ WCo®) (Very High Level) ®l^' I 
«. *tant fij®sj mt (isrtro) : Ttotfaas at anataw (Natural) ®tat 1 
®igaj, c#R ®tat 'Q ^uiwlSi 'slaw <?it ®tat at?t 1 

n. ^tsR'8ii4a fStftm am : 4 srjfea atatmi a^catn mi i/o aa«mt stf® meats >< 
cspttat^S ’tfiwi csUi atatata ^aw *ttea 1 f*tfa aiav rt(a>c?ia ®aa ^ ^?iataat*B 
®afija 1 iij ^tawma a? ^laat amt ca >303 cast Sfta'tcaa ’tfe w ^aa is&wt ^ ^ j 
to. a>. asaj ; ®ai2t*(f® <Hc,'» ^ttata^fs ’aaj atat e3a° ajaata arata so *■■• 

caiattmt aa 1 ^ ^RPaWR umihls? at an^f5 (Information Technology 

atm ^fefa® asat aa 1 ^5 aiasIS aaf^s fitg% at cawicaw, 

atfe« fefe'a, a^tataaa attiat aafaa fit$f®a alwa ata ^ I 

a^fas sirs a^ta aita ^tilaf* atata 1 a i foMta amt® cam ' 1 


fitw-M-am taf^tiira ^tmnm t^ga m •& gtg% too<t 

(Upiwr-nwia ata^ta atajta aia^Sta 'svtj assta, >rw3m?t c t, a°ava, fitfiRttasaa voa^ 
^aa at afata*ttaa ai^taR-tma§^ai aia^ica 'sajfit^f® facaea fs%s asat aa 1 


spnt® an® \ 5 atfip%a ®a®?PPTa 1 ajaat, aia^taat, camttata, t*wt, fa«w, 
fp^at (<r» Pt® jt^Ivoc® wtisj’jf^a anaa aia^ja afasrf^s 1 amastaaHta 
'srfaa iv ±a wt oqca utai ^ataa ^rst atfeta latam ®aifit^f® 1 tats taf^ 
ptfi 3 t 'sajfit^fea ajaata Scjra ^at s,c°ii : 


i. araatfaas ewa t ; ^51 an®am ajrca 5 , %n, caFfes casmfa, faaR 

afaajja i<ja» ^5 fattia aTataa casatasj^pp 'siwas wm i ajaata 
atf'tetj asHSStasp ^snst^fea ana® ajaata aw 1 ®aj fit^f® ar?t an^^as 
as^ano Sira afpj, tat*tn® ^5 farsa ap^#a as#tQ siasa 1 ajaat-atRt®ja 


®stj ff® asata ^iifR-sjtfta « captttata, cSPiwh, ®nai, tSPifciH, c 5 faSt^ta, 
®WS?ta <ic*itU-? caitf, cata 'ata® aits >na^ ^lawU atf*t%as 


caNttarspp aa a®a cataTtattaa an*(laas atam 1 ®ajfit^f®a an'aas ajaata 
aj#s an^faas ajaat a 'siiamR-aat%® ^aa aaa aa 1 

y camttam ajaata ®ajfip% : an®asH carnttam aia?ia ^ajsrgf® an’iasaita 
*ttast%5 1 a®®aa, casuta, ®sutta ^atiasmataa camttatwa <wta 
®ajsr3%a ama® ajaata camttata ara^tt® ®tac^ aa®®a, 5^5 ^a^ 


*!i®®a® 1 aw aaa ^ gtaa ajasa cata «aa?. faapiai aja^t 
3 KaPt>'s 1 cSPitana, ®jt^, c6Ptfe»R, cSPiPi^ja, ®H$i5ia, tmfa® ca^a 
^sjtfw camttam atajta faga irtta fatam 1 

to. Pwtwta : Pt^ttvta ^ajg^fea ana® ajasra f*rmt® aata ca ta m i s i a c%5 
faw 1 vtpr ^5] ^ata c®$ ®mttat ,, t ata antata®ta c®ttat aetata cat® at 
*t?t® mat? 1 mt®®m ^jtafta fat®^ catma cant fantarnma, a i tcafa t®?at 
atnam ®tf atta aita t^tatatS jf®ca cant ?w 1 ®m ca c®ttat fitttsa 
atp ®ttaa fitcat®% ®aj a«? ®at® mat? 1 ®t?F5T c5Ptf®«ta, (Sfeana, t- 
cata, t^tatae at^tafa aspa^titaa atmta Prnna atalta ®m a*3i>tfn® aw 1 

8. 1®5ta <£jat. fb1®«cata c®tat : fasttaa 3Fafa®tt»ta atarn ®mmjf®sa fa^ja 
»aat tagfa® gfaa^*t *^fs® atat? 1 fasttan faf®^ ataamatf a^a®tta 
«i®tPt® aoata asm ctJtacw, cSPit®mi, t-cata, t^tatat t®nfa atmta 
?}®ta mst? >nat ataam ®sf ^taraa a^ta; ar® asat? 1 ®ta 
’trama fat® ^flPtta sat? at®t6a af®t® 1 an® cat® ^nam a?a rnttm ca 
ataaat c*ta ata cat?, ®i fata at® c®^ ataam ®at? at, at m€ft® ®a® 1 
as^atta a^taa ataam ®vTE> camta c*ta, cama cat® mat ataa® ataam 
^at?a 1 am festa tasjaja asraat %a mtatta? atta atf®a aw 1 
t^saat c®ta ®m fipjfen ana® ajaajtna asm atgtan m? ®ng ^ mw 1 
'sn® atn am ®m fit^n asanta fsf®mt mat m®nt asa aw 1 a^a a^a 
«|tna ®^taa 4at cam faamtna a^?na aaf® an® aatt c®ta atwa 1 



n bo>b « «Tgf^ 'SJS5*t 35J I 

<t. %-9#3j 495 Rwmw ^vcgii|% : <5*52$%9 39951 % 5 n%$ra ^ 

sm 3559 ^ sppmra 531a ^ 35* $®srea 953# 1 9#®i « %35# 39^ I 

195111519 3*ti5<3i 9 ?# 915*1 1 <$*54jr#s9 3*1151 ft* <9191599 3 ^ *] 
■spira 1 9191 ft5*9 151% wiwt^ra «i^h <9i<s? >0 959 $*15»m 391 9 ^ ! I 

9*59 <$914jgf%; <31191599 ftwiww<j 99 E>#9!53 <$99359 915*31 

9, c®5t 53lf%^ : 53lf®° (Coding) 3591 wlwl ftftB #99 «tyiltn C3lc*ii I 

9W*K*t 9?9Jt 91 <SP39 91 #3* 9191 $$#3 (Unique) 9?.c3<$ 91 5315®9 913119 ] I 
c«h^ iicti i $%#3 ■sitcr 53t5it 53i<# 43#3 ft#9 59191159 9t i cs5i (asife^ 
913)59) ^9i3 O Sjft>9 5®T>153 935® o >i?pWI4IW «pH 55|W 4® 39t 39 i c^lfm 
<j>|(.'4Hl n^p'sl O R'jfi'oM 5 95©9 4|l$5« 599 493 C5&I 4J59599 5^54 % v (^'3> 

91 ^ilsrlwW 315® 913J9J *?W I 


cs5t 53if%v49 5w«n « 3#9r9! : c®Bt 53ife?599 ®W“ti ftsRSi : 
j. 5®6l9 iftiftft *T3j 391; 



4. ^IMPIIHW 591*199191; 


8. 591*19 $934599953 W1 391 493 
<1. 4K9T5t% 3I5®4 ®59jM 4J351 -93I9) 391 1 


c®5t 53l(%3Cfl4 3)f%9l*il 
i. 549® 9919S9 9^<8 3)091 %#$; 

3. 531® ?T5t (Stable) 3^39t 3!t>vs; 

3. 531® $5199* (Unique) 3<391 %#<$; 

8. 531® 499 3*091 4J5«I®9 915® 9l®IC9l 919; 
<t. 531® ft4lf034 3091 Sib 1 * «T?l; 


®. 531® (Uniform) 3)391 i<i3l4; 

9. 599® <#<i'iH5 l 1M) 3091 'Sib'* 491 
tr. C'Pl’Js <3^59193 3091 vSfb® I 

8. 3. 1ll < ) ft9® 159 *83599 ’JOS 1JNJ1 : WlHI <#9lffa 5 4J15S9 354J ft®9 ,, (I#I H 
W fel ^ 3J913 1 4 3WC39 ’ifM't TO <#5!^?! 5 2IIC39 fie* 

*iH?i% « ®*iwr 49i <^91% ^i*pnan9 <3»ra 1 49® f^ *##9 « "'■ ^ j 

f^pj vfww ^ra iwj f%c?i cq«Rm «iia ^-sncs^j ' p tr^ s ra > 0 ^ " I 

5Tt^^ 91^ d^(^b^Mr«8) 49 ft ^ 41999 I 

^21 ; 'Sl’PM f?9 9T9SW C^TPtt Mf99T% 991 f9T9 C9^5%,S|9I3H 9 I ^1 ^ I 
g^JICSB f%59 «tt«&95J9 >W1^ , I|I%4 491 C91C99 I 


ifCSttift 4f(?F99^t l9f%>iPT f^SgR 'G 4fgf^ 

9 JNJT : 991 9195, AB 49515 <#91395, 49 ^411539 1%59 9913*0! V A « V B (fej) I 
9ft V A > V B 39, 9>l3c<n <#9I3C9!9 ^[4!IC39 ft»91®9 3C9, 

V = V A - V B 49^ A C«CT B ft’P ftl35 41913 t*TC9 i 
499 f^9 551*N|4 |<j <#9131959 C®®9 ftt9 4f9lf3'S ®fee,4!9T3 1 301, 

<03599 ^9159, 1 «V 
91, 1 = GV 

3PH59 G 495f5 99ig>uf%95 ^9^, 4595 <#91359*1 vsfee, <#9#®l 9W I G -49 

9lPl R = j=r | 9^395<1 99I5 5 ! , 3JT991 <#, I = i .V (i) 

49159 R 495f5 ^9 9?9J1 I 459= <#9135^9 5919 95*9 I (i) 9* 95l3<! c t C9595 03599 
^9595 ft59T3*5!5? (?WI 919 I 551*191311 f# 91955^ 5951591 <#9135959 991 ft59 59 
55ft^. 4J913 55 s ! <51 3f <#9135959 ^ -EITC9S9 ft^9ra599 991^<1lf%^ 49^ 591599 
<WII^1l(%95 | 

9. ^5lf%95 V9<51 ; 95T3f 3919 319 ^9^, 433 9959 f t> 313153 9>iT3| 95®1 I 5951591 
<#9133 3 31^5, 953R 99J ft59 43 59595® 959 551%^ 4*91539 955*1 59 95131 ^T 9 !^ 
39 91 59 <#91<t 3f%^*lfo> <9»1J *lI® l C<s (<915*11, <$1*1, 9#95*l1% ^$Jlft) 3' 9 fra#$ 
39, 3153 '39<$1 3 ^9^f%3 3*431 95*1 1 

<ttftf%3 4f3H : <311991 31#, 3%, 41913 35 6 3 <31191599 41913 I 991 913, AB 
*#913539 991 ft59 t 9959 Q <#911 <5fl9R 419#$ 35*9 I A <3 B ft*(9599 
#59139 V a - V(, = V-49 <311919 ‘?R1<S599 ^><S3l®t W 359 — 

W = VQ49v’39<$1, P= 

9t,p=^i. [v <5^941913, 1= 

31, P = VI (i) 

*#913539 5919 R 359, 03599 <^J 5*153 *#, V = IR. 

?S9R (i) 9V4 V-49 9H 9#59 *#, P = I2R (ii) 

' 5 H9I9, V = IR3P , f,I= ^ 

^ 0 s(ii)9l9fft5^iM49 9H9ft59<#,P= (iii) 

^' i 19, (i), (ii) l£ 19\ (iii) 9° 151^9 <3J^9lSt, <$#<$ ^9<$19 1lftf%3 4(311 35*9, 

P = VI = I2R= ^-. 

f V K 

• I^t»j9(5ft9t : ^t*13Gft'9| 41^(o* 9<# 5^<* 3W 3<# Rl%^ ?.c o i < n2ft9l 93 

915*1 C 3 jG 35 m i 5999 4J*19 5c*l35ft'9| 3ft’fSft599 91*1 1^1 4K9 ®o #519 ^191, 4 



vbotr ^TtTO«t RwH 'S 


ftBl2 «5 42<t > ftB|2 <J3P I TO dUR 2sK$Bl2 <^<^<M^2TOTOs ^ 
TO# 9 ! ♦P'iSUhw ftss?? <tpot tori to i 42 2st2 e t, ^ *tf 221 % ftcg ^ 
RR>3 $c*i2ijtH2t feot^, (tpr — 3aHfe%2 ? ws^i^i 9 ! c$ib^b$ ( 

3f|IM C^jB TOT2 4$ 'Sfjftp 'S f2®H t>6R 4$ "IMM *jI$ojH ^C°1^5fH9| 2£*t 1 

^ft^t fe 3 ^ 425f5 SnlSrSura to to cous toj 1 *1^5^ 

frsft 4$ j}Hfer$C22 'JIM o.br ft. ft. 21$ o> ft. ft. i TO TO C22 8 ftftfto^ 
TO w£R5 c^rtS \5fM2 4^ TO I 4 2TO (to jjHfsr&SC* 2ft 42sfl>2 <3TO TO22^ 
2M1 TO *l2C22 '^htOSHI 42*Bl *IF5T2 20£>l *pp $£2 I 

*. TOTOt *KL2TOC* fWWJR *lft2^ 4fifr2T : 'aiJHM *!®W« 

2^3^ *iR<F&2 CTOI^f^^TOt ^5 i C4Wfi5l$2HlW2 ®WtJ 2S*, TOTOj 
2^.404)2 2jf$C2 5 ftfejj ^C2 TO TO 42^ 2\C4'^> CTO ^SC2 *1$$ \5| ^5? r^j 

421 I ^C2 44fB 2\C45C4 <^v6|c?1 TO 2*21 ^£2^51 C*Flf22t2 TOJCJl 

<7 12 42^5 TO I 42 *t22§f S$m 2F* ^JI2C4ft* 31 cTOftftStf'i ^$3C4 ftfelJM 
TO TO3 TO l 4$ £jf$Rmi W© C4l2l$I$S?f® TO2 TOJ ftft& ftftrBH CTO 
m ^3 I 4 C^R3J *l2C&t2 ^iRffr'A ^TMJt *!2ife ^CMfc 2l$HlR *!2hfe I 40^G TOTI2J 
^MJt TO! 25, OTR- CWICSftTO *1MJ! *!2ifo I 

*t. ftftriiM $*ii5w2>-43 <pi4^1t^ : chichi 2if*ic4 4HM*! C3C4 2ffifcuw< 

TO J TOf& c<Pi4 34 TO! R»ftrCW $«t5c3H5 *lft$ TO I 34WTI TOIt : 

TO^lW^ 
vD. 3^ 

8. Obftw°1 4I$*BM (PfS 
(t. >ilR55 g^s 

(71 ^rfrot^l TO^5 TO 5ICTO TOI TO I R <3 c-^ 

TOI2 <M2fef%^TO iRri6 ftftS C^IC^gf 25MK^7I TO$ (Ml TO 1 25MI^^ 
TOWfSS c^f(7^5t ^ c«TO toflg Saw tooth 0»IC*C^ ^ 

^MOS? C16OT TO l Saw tooth OSfC^Sf ^ftfa ^ ^ T ^ ]? 

cflJ ^iRS Op>en TO ^v High frequency -42 22 s 9PT TO, ^n 71 s ;f,< ^ 

^ MB TO ^2 TO ^5TO ^ 25|S^T2 Wl TO I MCB C5K?^ (3ft ^ 

ww mb cron ^1^2 c^Pt nro 2 to, to c®k?^ to :< ’ 

TO TOI7T2 WV CTOI TO5T2 22^12 TO TO2 TO TOI2 WV \ F$ ^ ^ 
2T'6TO I TO*! ftf^BM feTOIC® osIcnJosrd TO (7MI TO i 


^Jc<P > 1'^ Vj T ' 7 Tt l fRT c t 'Q «Sj<{f^» ^Oc5 


P (C Pj^TiBpn2m c t to « ^5% 

KbI ft2lf2® TO2 : V!) <s ffro : *00 

I 

P| , y ! faFi : ~bo 

W ^/W CQ iWWi i’lvm sfiZfi fifc® 5?? / 3W d><pfa<p)h 
<mr fki i snffiMc? m joc#? ^ <*Fjf t fe sxya w &m mfcr &m 
,rtff $R / ■W^ S ypf c*ff sncs <?M1&t 3RW$] 

q \s?5f ^ t >1<Cbni Cft6 « >MCbOJ ^ fo? ftf 8 

^ ^uiRk©^, 'si#N^ *8 ?fsi®f^f5 1%? fD<f>i fi5<pi <m ^ c^f? 8 

«). 5ff*tra e i ^ra ’'ns ^«ii ^iprii «hc® c^t ^snwt 1^j«. 

^(*14 OT*n? 'US CTW? ’•Pt c*1HI “^TRI C4H? 8 

Z'<*j)f's4 fefgc'o ^5pn? «i? 4RJ[Ri 3Ri ^ r^f 5Frgra <n cs^i 4pf5 314 

®. 3iW3 cai^t? 4^nw fsproi *nft 4 H§6 frs 4145 #fet era 53 c?3? a 

.' 4. W '5IW1 fe?? ^ ’T^I 31 3TP5 ^St3 %5 ^51^5 ^1 C4^f ^ 

*). *4IW3 5J4J fitGI ft'Slw f35P5Wll^'i 53 r ^ 

»1. oraar? % >53 fes# 41® Scpst 43*8 I ^ 

C^TS 3P1 3&P C34 43W 3l3t3l *1|i|W3 1^14 ^C4 aiT^ WHf ^ 

W13 i4f C4I3 4'5 2(413 8 1% l4f C4K33 *l(®33 31 ‘318313 ^l5a' 3«1C'S f4 C3IC3R? ^ 

■5 4 ®j35j8f3I 8®5T31^4IC4 3I«lr ^£l3§313R43f5 8<4f4? 

'I. *15® 314 513^ f4f C5»1 fe3 31^1 353^5 ^3 C43f ^-|- 

*f. ^|44R«1 c5|U <p|ct» C43f 

31 OS t3y?|cq<] 0613 ^1 ^pl 3SC3 03 H? ii.-|- 

*• C3f4? 3|5 vs|<j I 4 ? <af& 14 410® 3J3^5 ^3? ^ 

^ «K4l¥5 333, faf®5S1 8 f4jP 3f331% 043? ^ 

* 31f,%33T5 '9^31^4104 3031? ^ 

^ ^3133 31^8 4lfla#3aT#Tf%f1l ^ 

^^3*133 (Bilirubin) 14? ^ 

' * 5 >%SrC®RK3:l4?5i»o^!;'P(lif^i | 

*• ^34f5 %1^ p4 04»1? ^4- 

(Bonsai) ^.4- 

GK^R^jm f4? 1(1^033 ABO 4® 5f0' t> (3 (^SPI^ '®0g^( 43^3 I ^4- 


bio Rwh 'a 

b. 5 *. 5305 * 1 « ^ 055*13 'OWJ < f!'#J t*T 3 F l 
*J. ijO«t % 'O? *K ?1 fe ’*f® 55 ? 

«t. ' 0 ^ 5ife? *rra 220 V- 25 W ^^sncs-^wfitfo^fa? 
CTl 6 ?*tlfe? ^fsjCT <)J<W '4 C^OCO *tlft f*tO® 55 C^T 


■STCvS^l O^-o^ 


>. TO. ^®aw : TOa* ^[TOfaaTOtft CTOWI TOaia vfJTOfi * p Ftr 5 ? W**!*} ^CTO ca 

TOW, C 3 ^ TO TOa* (71 an TOCa 5 TOa* RCW I TOWat, *fa«J 

gf& TOa* at TOR* atCM *ajTO?f *jTO$ TOa* £*^t I 4CTO A TO3t aTO" W 
TO I TOa*lfgTO *tama CTOfCRt TOW ~*re^ MCa S ^%2R TOaC^t A = £ 1 

M c re a c*fl> * to? TOa*ta<> : wac&ca vw*twfa fafroaa am afy iJ 
aaCbta TOb >M*&iCtfja fifTOaM 3 J 7 TT caTOa TOa* | 

C^Plfr^ : TOg ^atM ^IWlTOafil CTOnt (WCTO TOW^I ’fg W 

afiwro at ajicTO* ^nron caa to ^fs ^rj atata fica at'^ata aaa ^i awta ^tatJ 

TOOT TOICTO I 5 TOTO ac$a ^ICWia «HJ ^ *lf^ *IJ 1 C<Kl >4 Wfea 4TOb| R#JS ;jg I 

i ^ a 4 R# aiwa ^PItoicto ctoiCh <10*1 1 

*. ^*Jlflfa:«R, TOJ l flfrfe <3 ffil fe fifl ? : Smf^lfe RCS* $**$ Wife** I 

OlC^ TT^T CTOICHI WM'H^hJ, TOj^aPt SJ'ofi 2|W*t an, TO*R TO KM nfl 

vSRT C*TO TOfiTOt (OTTO 4 TO £fa*ta ^*3 TO 4 * 

<5ijiF5«fe acw i v5ijiP5<jfe cto GStfia towcto ww an at ca Mifaaa 3cac*i! 

W! C*C 5 ^ TO TOtCM 

CaWSrtai 6 J *1 ^ilftc&HCTO SjfTO^TO TOaia ^^|C<f> 5 ft 5 fifi 5 *f ^ 

16 *rt ^ wfl^Ft c^nrt ^ c^r : Ifcp? ^ffs^CT caw 

l cm\ « 2 |t% (TO *fenw gf TO few ^1 TO 3 r ^ 
(Tinwa '2iffe<nwSt (ijf^fe) ^fS *t ^ catena c^ ^ 
a?ca i TOta«f^ anastSfen, ^aw Wifi (TO 5 faf^ caiwa $©fa asai ^ i ^1 
c’tifit's, to 5f©fe carta sri l&ast (Ml ^1a i 

n. wtam *na to toi aro sif^fi at *tma aw : easier ^ ^ 

V^o cro 5 ^ toi c 3 F$ia ^ifec^ ^ta (TO 5 to i ajfwifa ^ ' ' \ 

sjf^roa ^5 ap® aa caa ^ TOra tor c“ta ^ata aa csjfea 5 ^ 7 ^ * 

c^ilTO i toot maa TOa ca ctori gfi> cmto ^icto ^ ooa fiSrcaa 9 ^l 
^^iGia 5 TOfa 'Sjf^iflfi ^cs TOra ^ifixHTO^ TOfa TO^tc^ ~ \ 

^a mes ^ca i toot *na to as*i aro *Sf TOfa ^aqgfe toto *fe* 
v£i *roa toj ^jfeaifes ^ c%^ TOra *Tca few to i <sa ^ ^ 1 I 

^jaassrea crot to ri i *1^*1 *nwa TOa toi ton aro c*iri to ' 


fafR^PT RITO^ f^TR 'O 

«il4rrt fa^j^ anaap errata ^ica caraa ^t^Ha TOt c*TRt aT<nrra a^ia^ : caca 
cjkr ^w^a wi tow fa^a arwa 5 ^ ww an i lagj^ 

^fcasa afecaa waia afea aro ^pr cacasc® 3 x io 8 fa^ra i ^afro, TOfa 
ca^t srcaa 5 a^ ^ o°c to^rtto sife caca 5 ^ 332 faBia i Sroa afe?roa ^3 
fema ajaarcaa aaac 0 ! fa^i^ aracro ^jaro to? TOsma R<pB c^5n cafit aaa 
fnpi i ^s?Hi 1w ^aas cma fej to croa a^aa to? ctoi to i 

^ w\m ^Ta aiaro ar ^ v sata TOiaa : arona vsrcaa aaar^ 

f \om°c i a*ca ^agifeas ^%a ^fi>fa^» ^tc^i TOa aca cac ^ atca i cfj^ro toto 
TO a airocaa ^ifewcaa an fafeai tor aacai aiS^ia an i ^srj ^agjfea 5 
toto TOa aja^ ^a ai i 

c&si\ TO^ra at c^t TOta^ atat fagr^ «Kif5^ TOraa ap^f ^feat a^ra 
TOaa : tn ^ia^ia ai^caa croa cata cafil ^pr ossn wi^caa croa caia 
to i ai^jcaa ai cm ^asffr fifi§ ■%sn fagj^ ^rfaaiif) i feg c^sft 

wa^fa croa cata an to aca $ fife* %n TOaas an ^rca i an c^sn 
'§)<$ TOa at ‘ban ^raafa^ aaca ^&at atB i 

TOaia, ^tori aa^ fa^ ^^ifaai^ ^ca^ C 6 ^ t to^ fagr^ afaartl i TOesft ^ia 
area ats^ fi^aiD TOca<3 fa^j^ afaatf^s ajca an i ^f$ai® (tosti to*F 5 aiai 
siatf^s TOcaa a^TOf a&ca fa^m aiaacro ^faf%5 a ; 2Faaca tots aifea 
cvca i v£itf 5 aarora aortas to ^a® ^TOfrofta at6 1 

*. to cat% towt ^lacroaa faant wife at HfaU aa^n? atPro 
caro TOaa : "“tftcaa ^^to jf ^ aana 'Shj *05 ’tifia ^ifiac^ TOacaMa or*tn 
aifi at fetfiS fa^F aa^ atfea cmi to i wtfa ar^t^s a^ia ^aj ^ntsrfta 
^sroa cat% cm caca 5 an aca cai^ta a 51 caa TOa an aia 1 TOacron ai 
^afa 5 atfaa croi s 5 ^ an^t^® to cat^ta aStcaa TOa 5^5 tor?® an 1 
TOcaa ar^teatM to ar^ma toi atfia an ^oia^r^a caatcat to i 

aaF ^jca fea ^3 an at an arota aaaa : ficaa caat ^ TOa 

» fifiaM an 1 TOa ca TOa cataa aroa 3a 1 aroaf*t aca 

r ^roafa aaa aca 1 to? TOa fafaaa tor aroafa ^ca TOJcafa 
f, ^ 1 TO^caa aq ^5^ atca^ i ^55 a 13 fafrona 'Shi aM^ ficaca 

an 1 to^ w ai^a aai fica TOa mc^ fifefi^ an 1 aa* ^an ficaa 
ca^n to^ w aro aai fica ^ cacas fa#f TOa mc^ ^jci c^ia *£Fr 
^ a 1 to? to 5 TOm ficH ^3 aaa ^^5 1 TOaia ana caroa TOa fafapaa 

^a 1 aa 3 to^cm ^ arga cro©a fica ^ fa^^f TOa mc^ atgao^ crof an kw aia 
^ to 1 ^srj ana caat ^la ^15^5 to 1 



«JC3 S 55‘5 ftf545 51*533 ft'ssM <3 ^fg% 


$1133 53iftoi C3$tc3ftgnsi3i%$53 : cw^ 5*<jfti3 35C i s??f3gj«,3i3if». J 

$TC5 5®1&3 (Conductor) 31 3t331§t 3C5 I C553— $151, CT133, 'Sfflsjftfo .,' 
331 ?$Jlft ftgft 3f33lf) l 4 33 31^517$ £ip 3f351C*t ^5 ?C33Uj3 31C5 : oj^ 
3T$C$ W Sonnet* 3?3Jt 3C$t C3% 55, C333 3I^5C$ ftgf, 313353 $C$i ifj 
33 I 533 C5TC31 ft^T®. 3^t 5f[ 531 55 V^SR 5*11315 ^5 $pR(L 

^ftNPP 2jf3 C3C35 tjefpg^s 3HJ33 ftc3S <ri%5 53 I 4 $Pl<ftBc«M £J315C35? ftpjKgfip, 
I 31$3 $1C33 5C3J '3tfa? ?CT55t33 $3%f$ ft5TC55pSl 43*3$ 3%,^ 
’IRPU 5C3 l $1513 $1C3 IfS 5 ?C*13tSC33 5?3Jt C3% 31F1 $1513 $1C3 ftgTC 55cs> 5 
331%$ 53 I $1? foil's* $13 R.CTM $1513 $13 «p C3f*t 3I35J3 3*31 55 I 

5. yHwIJjfc : ■’i^at 33J5*f$ UlRl'iC^ <3PTC^T‘SfT s 6 3PT l 5(act9 5*f$ 9j<C3 3%* 
31$I <3 3# 33W v£ICPt3 C531 5T5 1 435? C51C3 43 5*3Jt £115 ftftfc 1 

5TW : 

i. 3lc*ll5*i?RI3C*f3 513K3 5dtfr51?Q!$ Sirfft 31*5 <7$f? 353 1 

iii. 4% *FJlfi> 4ft® <3 C£#3 5SJ33W 9l«*1 <R5 1 

'3. $5$ 3ft 5$K (33s 53C5 5l#3T 5I3C33 ftC5 ^E5 31?13 3333 ; 153$ 313 5k 
1335 35313 3l'®«r\s>'s|n 513t*1 3lft31 3I3W3 ftt5 ^C5 30? I $3$ qp rtp 3T^3 
31W 31#3 435? 3f$£J1® 53 I ft*? 313 -&R C3C5 C5OT 3TC33 3TC3 31W 5Tlt3 
*1%33 ftlM 9J«( %3 33 %? T3)C33 93C33 9J«t 3f$5v?®13 3RJ 315C33 fe9 
4f*fC3 515 I $5 435? 513W $3$ 315 C3E5 5&f 31313 333 31® 3fl3t33 fE?^ 
3C£ C3C$ 515 | 

®. C35T3 : 31517551 34lC3f&9 G2|ttSl?n3iC33 C3 9(«1 $3*f5 3f3C3C*t 1553 
$31513 I 0M fttSI? 2$ft 313 ftc® 3113 $TC5 ‘C3513’ 3C5 I C513? #C33 5k S 
3SH3f3 4335 I C35T3 5C$ 5J5 C^H33 55 I 3311? ^3 ‘C55’ 31 *C313' 

33lf^3 3111^133 1 

C351C33 SJ353W5 : 

i. ’flft55®5 '3ftBr3 f%%75 : 

i. OT5C3513 31 £jm35f33 <3*13 (Somatic Cell) 'Q 
5. '555C3 5 13 3? ^WlarP C3513 (Reproductive Cell) I 

ii. ^0*51553 5kf '555113 : 

i. 3tli5 C3S]3 (Prokaryotic Cell) 'S 
5. £1^5 C3>T3( Eukaryotic Cell) I 
ill. <lt3 3151753 C5^T51t»13 '933 f^1% 353t : 
i. ®fel3513 (Plant Cell) 9 
5. £Jlftt*l3 (Animal Cell) I 


.jj®5 <3»^ 4|W5<I*5 f3t545 5 13133 f3®!5 9 bio 

(33133 5%33 31 ‘319513 5I®5’ : 3l?t5l3>Si31W C3R5 53F, 5*# 4jfl55 53F, 
?C33t55 5l5t3fff £jf3F5I £fofe 5lS 31C35 1 *|% ^«,3I3153 53 £felt 43 'SM3W 
3t5 3H35 3C5 51?t5l35fe51C3S C351CT3 3^53 31 ‘319513 51®5‘ 351 55 I 

^ f. '51351951 9 ^5315 ; £lfc>PiOf<t 3? '513, 513, 31^3315, 'SJUfil 9 3lf33H753 
W3T3 f%%75 05TC51 451335 C5 3I3?1 3333 333 ^H3>? 9JH51951 3W I 513(3*55 
90 5(75 80 35C33 315 3(135195(3 9I3?1C3S >55315 3C5 l 
33351951 9 3153TP $31513 : 93351951 9 3153153 $31515 (?ft> 1 531 : (i) 33g3 
W3, (5) 3HJ3 513, (9) 3153315, (8) 31*(3 93^1 « (<j) 3#335 | 

3 . 53® 31^ 53% C$5 f5T5 3151 51H 3533 : 3^«C51 %5lfsR 3ti5175 53^5 
C555-i$?Tf55 f3, ft, 9(15 5$«15I 5%75 53% ft&lfk 4, ft, ? 43? C5S 1 4C53 5C3I 
‘4’ «(3? «3^*ff 1 f$Blft5 *4’-43 9T51C3 3353551 C313 5C5 3TI35 I 93513 5^51 
315 53% 5W RwJlfiit ‘4’-43 3315 $«5 I 315 53% 5% %| 3f3515 C$5 ft(5 31^1 
531 55 $I5C5 %5lft5 ‘4*55 9J5J15J 5%75 53%5 %5lft50C51 55C51? C$C 5 5%J$ 
5C5 515 I 5C5 4C53 9J335 55 51 1 %9 C$5 5751 31^1 35IC5 ftSlftw ‘4’-55 C$C5 
J53% 9I5J15J %5lft5 $JC33 51313 5? 5C5 515 I $1? 5p 315 53% C$5 ftC5 31^1 
3S3C5 C55 55C51? %6lfSR ‘4’ 55 35115) sftps 53% %5lft59C5I C3C$ 31C3— 4t$ 
C5C5 31$515155 9I5J15J C313 £|f$C3l3 'f3$l ?$f3 55 I 

3. %55IC3 c5l$ 51$13 513*1 : 93VTC53 3%33 5I55I5 C5C3%515 51C5 45 3513 
3% 9335 1 4 ? 3f? C3C5 5^3 C$5 351«f C3%C5 93C5 1 4? £$5% 

35P# 3fC33 3TC33 5IW ftC3 5^3 ^%C5 3CS 1 5C5 51C53 5W51 535 31C5 I 
%$51C5 3I$rC5 5#5 31C®33 3f3513 55 3TC5 I 3ftt3 5159 55 51 I $1? 
C5C3ft5T5 3% C3C5 C5 ?$5R? 351«3f5 C33 5C5 93C5 $1 3%C33 5^3 5®1t$ 31C3 
51 1 4? 515J %$51C5 3ft3&t C33 353C5 515 55 I 4? 353C5 9|35[1 ^3 5313 
5151 9IC5C5 ’%$35C5 “l3lc3 C$5 31 9f%9 9(C55 3J3513 5C3 1 9t^(^ 3UtC3 
^&5$TC3 ?$5T® 351^ 533315 531 55 I 

%8<pjC5 9IC5C3S3 3ftC33 5I5$1 C5 S C0 515 I $C3 3%33 9RJ15I 9(?C33 ^555(5 cSl$ 
C3f*1 3>lct> I 43 3533 5C51 5ftC33 9RJ15J bl5$!3 'J5515 (ilCu3 515^ 9JC3^y$ 
C3% 31$5T I 9(13 C5C5J (^1$ 3C3C5 51C3^ ^ 355135%, $1? c5tc& 3 $33 
5Tg33TC53 3$I3 C3% 3CS 1 3%3I3 ft?t(15 fl>?13 55C5? 43*?! 535 3M1C53 
. 3II3$1 3C5 515 (5tC53 $33 ftl3 I $1? ^ 31$51 6W£13 ^1531% 93C31 C3% 95C51 
^C3 3C? I 9(13 4 513C3? 3f)C33 9R115J 91SJ33 ^5HI3 ^$51C5 (5l$ C3% 531^ 1 

3IC$ Rolens C6N ^5 ^5 5313 513*1 ; f5C33 C3515 45Sl ft^I5C5 55 53C5 C53I 5R3 
Pt $13 CB13C5 <p>C3 C5l6 3SC3 %5C5 I 45? 3IM C5 C51C33 $13I33i C51?353 C5Pt 51C$ 
C51C33 c®9C3 C3f*l 4IC3I ^35$ 51 31C3 I C3$1P13 5%3C5 ^ 35C53 C353 31C5 I ‘C5H‘ 
C515 9113 IPS’ C513 1 43 5C3I ‘C515 C51C33 CK5 5S’ C5TC33 5?3)1? C3f*t 3IC5 I ‘C515” 
^515 C3p1 'i||C°llC'S, 513 ^IS’ C513 55 9n^l1C$ C*t3C$ 31513) 353 I 


4(04*43*4 1^1444 *413134 Pi'SiH >3 «njf^ 


40*S$) . 


*b$S 4104*43*4 f3f444 ^ I3 I<iH f^'aaM 'Q 

*s(f’?' , l8 *3*5’ 'Q *03*13* 03*15 1%I ftsft 051033 w>''S<mg 43*81 % i <%,, 
*513133) f303 410*11 £03* *4^308 <i|?t<3 <'2f<5 5f3 'jw 303 i f?^ft5rg 
'sif^oftS? fa*503? 43*Sl 33 «1103* i 4 «<18t3> 8jl0<l8l4 qft'bR 304 i virs ^ 
03*414 fe 4 33 | 03*4104 *41041 *1*504 *51 •TPTT 1403* ?f*503 ^ 

044f3»|0<? 31?033 *41041 4 03*414 *803 *10*5 l3f%g 1403* 51*503 313 43* 

HHI Pit** 5)fi*fPi , 'S 33 I 

f3\bl043 051033 *sfo*ttB *3®’ 03*1033 4?3J1 03f*t 31333 *5RJ (3*514 *5(^3*103 ^ 
3*03 0430*5 313 I 310*53 43i<*103 13*514 051033 *513133)03* *|C3l8l 2(04 3103 
<|?033 513 '411131? 051033 05353 p^0$ 3103 I 4 *5(1041 8flO*l8l5J ^Pi^pq ^ $ 
0*8513 I *410413* 3f"l 8jl0*lGN ^jPl'&N 03035 S|p52p(4*5 503 051033 05*503 
5(^03 *105 I *5(104135 3f*I C5I033 tww sfel'il ■®1^I3 ^=31 051033 cto'sn'Gl 
303 <RjS *413 *5|f553C8'G 31?033 3^3 ”38 5|l*i*5l< 3 (S'® 33 I 
2(1? 344*5 *5(10413 051033 05*5381 wsspi 5<33T3 ewt? 'a(3v , Plw <d?M 0303. 
R^lt*13 051033 05*5381 *Sj405 303 »)t.H 33 l 
8. C3f%* *ll®*bl3 : C4lfe3T4 <(I?<>|4 oh8, *|G|Pi 3I*( ?l?ml(.®H 8l3®8 <3 ‘•PH ? 

PcMC<* C3f3*? *tl$*513 303 I 

313313 : 3153*18, 03*3*, f3?8 2j$fec*5 03^?. 315*513 3133*5 33 1 3153*18, 
?*5Jlf4 4(5153 333 4043 3103 03^P? 315*513 fifg*5 3*03 5$3 3*304 3*pfc 
4TS1?*5 4114 033 33 43° 4103 *3103 3153*18, 03*3*, %8 ?*5#t ?04 5C 

3. 4l3 t l?8 333, f*tf*54 <3 fapJR, *lf331?1 : 413*1?08 3#1 3331^5 4* 
33 1 3* 1 03 *33f^5 l 4(15f8 351# 3331*3 ^4*13 f%fi> *W# 3331*33 3103 3*R 
3*03 l *3(1313 5318 3#1 3331^ 43*15 *J33 3*5?CBBt **}f8 3*03 I *f$3R 4f*5 
435f!> 3*5?fe *51043 ^ 33 I 3*1# 333133^ 4 *5(1043 Sjfe18 03*103 *43f?*5 
33033 *5PR.*3I f*l8 3! 33 33^1033 33f33FT51C3 313^5 ^33^053 3031 
3 1 3 1 3133* 33i3 31 313*13 431 403* *3R3J3 <333 1303 53153 3*305 3103 I 4 3*1 
4T3*1?8 333 <3 l3f^3 I 330503 509303131 3J1313 50^ S|f%15 3331*2? 
C3TO*5t ?03<ftgC33 3031 fe3l8 ?C33§3 fe3f8 3*1^1 3331^3 3103 
<|35i4 33 I *433 ?C3<ya3f8 C3l8|^8«103 ^ ado 5 ? I 4 ?033-lv 

4|<j>|? 05< 33J 1303 13^ 3^333 3*03 1 
3. 3TJ : 0333 031133* 331^ 53*503*, 1%j^ *3 *513 *}3f33lfl 0333 C*fl^ 

31*5 ^ 1 431 313133*5 *5^«, 3313135 *5(133 %303 53f? i ' 

0333 — *?3T3, *5digf3^313, 133*513, 031^ 4f5fe I 
5331^ : 0333 C3t3 3**3031 3TJ *41313 3*3031 *431^3 4051 *5(1533 3*03 
5331^ 303i 4033 3*311 *J3 3*4 I 0343- 03133, l3f33*3, TOSfel4, ^IlC 3 ^ 5 ' '^J 
*43TJ : 0333 C4t3 4(313*5 *513 <3 l3*jl«, *43l33ttt *51033 *431*5 ^ 1 ^ 
*5^*Wr3|35*!mR 1?03C3 3103* I 0343- 31?(Sl0^3, 3*1^1, (3*1^ 




4 . 3 * 




^(33 3lf3 « *5lf! 31133 31*^33 : ^ 3341*J 3I?0510®R >3 43* 3341*2 ^facstcis 
’ ?fS)303 3^*5 3ll3 3031 313133 3# I *413 ^ 3341*2 *®lft «?C4Sltew 31 R>5o8f<3l3 
(D^) * a ^ *4^ 3341^ *5|f3(0®r033 34303 3^*5 3ll3 ^031 «lft 31^1 (D 2 0) I 313133 
«KPfe 430|3 (1.008) 0503 *5lft 31% 43*^ (1.106) C3f3 I «lH *# 313413f33* 
^5ra6? ^ I 

flf»!3'f33 (Bilirubin) : Rf33*% 50* f^R33033 35431 30S3 3313 3*93* 331*J I 
11 %4loaif3C33 4(313 ^18 531313 0Sllf83 *4?3 <3% *S 031^ *4?5 % (heme) i 
f54 0504 033 3% (3133*1*303 3f33*5 53 I 4^1*51 *43T13I C4»l 03 104(1183 0303* 
1<%5l33 'fcsft 53 I 03% 3*5 03*1033 #333*13 3*53*5*51 i*o 133 I 4333 3*fS, 
^t51 *3 *4l?4*>r f 3 C3t8^0*Tl-40®TO«rf®nri3 f30504 C3lf?*5 3^3*1«t33 C®0S 
feCTI0il i r33 03f3C3 *4103 I %4103tf33 0303* CJIlf33 *4^1 C3fe f3fag ?<3313 33 
% *51(3*5 *^03 Ct8}T13(?33 535 5^f5 ^03 313 I 43 0303* 031313 *4*2 303 0303 
30S3 I3l3'4>l<fe3 5^33 33 I fastlQ'i 303 5^33 ^ I 

31f4<30^ HI?c5lC^4 3TT3 (3314R I 3^f%3 3403 f3*jj«- 1 *F3033 303 <1(1? 
' 3 1 ?OS ( 0 * S R <3 *4%BR f^%*5 303 4(304 4I?©35 «ml?*b, 333*?fc5 *il?c5lC«H *51?- 
*4^(?*5 43^ 0303 ^ 3% 3103 f3fe313 41?®3S 4l3*S «#5 ^3 |533g4t?®3S 

4(4*5 *^f83 3% 3103 4lf8o*5 30*5 43^ 4% 3*1<#3 3310*^3 3103 (3&31 3*03 
31?Qa8 333 5*33 3*03 4l18o*5 f403 313 I 5f$3 ^3 3131 4l18 0303* 3I?058 333 <3 
3I ? O S ( O^R 313 03133 3*03 5fe^ (4111803 3f33*5 ^03 I fidf*l?3 5%3 0303* Sfoss, 
CEflf&R 433 3*03 l 43i03 5%t 0303* 4(1(^(0305 C2(lf833i03 ll?(Sl(,«H *^Rl*3f3$ 33 I 
5fe3 <3 4(1% ^JT3 33 *51033 *J*503* fe31?@3*l?it #31*23 4f5103 (3031%*5 303 
3|?(Sl0*SH 3)103 3f33*5 33 I 4*5103 31?tSl0®R 333 313403 030^ 4l(8o*5, 
4lf8 C3C3* <3 4df3C303 431 *430303 5f%3 « 4(l1%f^ 0303* 3154003 ft*C3 

*41313 4J&3KC3 'd?c5lC.'3(H 53» 303 I 

3l?lSl0SR 53F ^3? aRP*?*^ I 3l?©0®3 54* 31 313*03 4l18o*5 31?0S8 
33033 *4*313 50*51 1 3 1 ?Qj 8 33033 *4®T3 503 5%33 *^1% 335*5 503 f% 
?a,3133 ^413*3 3’5#3 50*51 1 <p|c®t? tftca>c4 *3?c5l<.«M 504*3 ^33*113*51 

yfi4i< 1 

3. v£F^f& f%l8 JF* : *1303*3 0303* ^*103 2^3 *43*18 fj33*30 3% f- 
03133 ^33-3fo*3 %* 33133 *43?R 3*03 I &w18t3> 4 *43^1 0303* 3f3C3 f303'3 
^1 3* 033313 0313 0303 2(3313 ^3-%P3 %* 33133 f% 53 I 0305? 2pl3 (2403*3 

*431 03*1031 03? '^*531^ 2|^1 4*381 f33fB p3* I 

3. 3331? (Bonsai) : 43*18 (#8 41% 3R4 31 803 03*1031 43* 4(#%R* atlcBl 

31431^*1*4 3*03 3? 3? 303 *53110313 3341? 3104 %f5*5 I *5frg^lf33*®103 



?fta Wilt ’5'iJW^t?? HM, ft? ?tf5 SfltR? JOTfe, <^j^j 

?!^fo<r> #???j?i? ^nt? *t^|4?l <c? s?ft® i «if%sn fitH? srs^fec® ^ * 

?a>t* nisi ft?i •rsi^Ics 1 ???$ to? wtf to ‘hig?? toj c*iwt «n«* ^ j 

$^lft? WI HT3?t TO §tt?3 C5t-ro (Chou) ?IBr$?TO W!W CTO -TO fe? Jjj 
TO <$ft TOR §l?1 *gfBTO 'Sit?? RISIW '3f379* TO SJt?*t CTO ftjg ^ . - 
HW? 3 C$t5 0&j5 TO OSt5 WM WtM ftt? W5? ?N1?TOf Wr-i , 

sjrjft ^?jr?®c^j *nf^fros <3 5t<w«ifo ftwg? ?m wf®^'] ,.^ 

fefa TO Ht? fctks l WFfft TO, *!N!-SJ*tN1? HIl5| c4? ?n«- 3 

^HRftP ’lfro?RI? SJC*fl<3H i 4 W1W TO! TO TOl^Rp® (Selective) (Prunin \ 

tot to? fftroit? 5 frofS cwt5 ^ cron, to® TOfro fferoi •$$ ^ 

CHt® TO, W<fo %$jfe? WlftHSJ ?fc TO CM! TOIW? i f 5 !?^ « 

CHICHI Sj'fetll'SC'S ^ ?! fTO Wf W3? %)5l5 TO! TO 5 ^ l TO TO 5 ! Hffft 
f"!? 5 ? CTO TO TO? ?lf5 CTO Hff? <3 Hftsi TO^4R*!TO1? WW®1 1 1 

?. wto cgftft?!!? : to? ®ftro ®®toi toI^cto-to 3 

'8H? l4i» TO ft'M^) TO 5 ^ ^TOi^TO (Karl Landsteiner) iivoi TOt ?0)C?) 
WTO C? C3^lR«M TO? ®1 ABO H® 5 SPH ?! ?TOtH ?®5 sM TO Hf?fc®| 
Wt?® ??? <TO HJfat^HlC?? ?F5'5F < 1<3 ?t? | 

wto csnf^s ®ft®i? ft#t® ^??s? wiiftcsn >4 ?? ?toct 5 ?w? wt#N< 

TOP I ?!®tC? WIlfttSH 3 WIlR??!®? tSnftf®? ftftt® ??H ?!?? <RFC* 

tf?15 cg^t ?iaftH ®!H ?M ?T? I ??! : A, B, AB, O. 

?!t(C?? ABO sfCH? c?R8) 


C?Jf*f CTO 
^WTCSHbJ 


CRJMW5WR 

WUSHU 


$*lf^5 4ftt8R 


iiilnicew A 
^Ritsw B 


CTO! <?$ 


CTO! >il^C5? F% 


533TO? TO 0!? <3 ^t& WO K? Wit? i ®NK <jf?% 5&M 

TO 1 ^35R c t ?? cspra "ffim? to i ^feiwi? to ^ 3 ^ 

W!t? I W^r? TO? f!?t W5 I ’3*fej3 c t W?(??J!? TO 5? I 


^ top??’ 5 ! f?t?w? 3n*mj't f-rasR 'Q jfay^i 

( ^ ^q«t : »R SI??? i TOf? ?1$JC?£ W!??1 H?*HC?? TO! TOO? wHH- 
* sj?R Wf? I HlR? ?RTO ?! HI TO TO*«f? ft??! ?%5? W!'S?TSf CTO 

tstto? w?? soft ^ to! c^?i? cnrnw ?i ^oim ft??i ^St? ?i Tot? 

TSOftf] WITOf? <M ??W 31W Wt? W?? Wt??* TO WWICH? ?C5J? %n *)ftc? 
1J1?| i TOt? Wlft?? WITOt? C?^ >3 TO? ®H? C? ftrSH Sjftfe?! ^ ?5t? ^Ic4$ 

•iftwo? *f? *3?? ?®T1 5? i fBftH?! ftsro? TO ?I^C?? WTSI^W 3?H ?!?«! 
Tpspjt 8<?-<j£ csftt? 5 ! i ft? wi??i witot? ?to? wpoift? 5 3?*i ^ro? cot? 

alfti?? WIW ^.o CTO (to C? C?Pl I 

*re ■qTO? TO! wft : fbft«?! ftsro? TO, ?ft V ?*6! WW?1 bo CTO 

>oo ObftC ? 5 ! Slftft? 3f?, ?W?? TOJ *ITO?! do TO? ?f?? 

^<3?!? ?« | ?? l ?CTO l ftM%t ?M HfftT? MWt? W1TO CHt?t5? I C??!t? 
■sngro ^ift#!? 5 s?5 TO? Hf?C?t*1 TOC5 M CTOM1? ?1^C?? Wfolfft W!^ 
??t?!H ?Jft® M, ?TO TOTOT 5 ! W? W!t?, CSMM ftSfttB ^?, H^TO ?C3? 
OT?1 CM, TO W!*T?I? W?!M Wlfsft ^ft!? W13TO ?3?T? ?9!??1 C?C? 

?ra I l a^3JMH^HW t |TO?TO?1^^TOr s t, Vb!?c?l5?, HTlt^ft TOft ft51? 

ftt?lf?? C?1C? W13FF3 TO Hit? I 

«t , J?pjjft?5 wit 5 !! HT3?1? ®?T WIM?1 C? ?M ?!??!? Wf? ^1? Hit? ???T!? Hlft V 
3 W C®r*n <TO i V ?!?! C®!^ WW W ?!?! 3?l5 C?1?TO! 5? I 4TO 0®!^ TO! 

OltH? WW?s W?? 3?fB TO ^T®1? W?M I WTt®^ ?lft? H!t? 
220V-25W C 5 !?! HI? 5 !? w4 W* 220 C®T^ ft®? HO^t?? ??3^ ?TO ?lftI5 
??t6t? C?ft WltHI f?ft?H ?s?t? W?? ?lftf5 Hft CTOt® 25 3?|5 ??^jft? 5 Hft 
H?0 ?s ? t ? i W 5 ^ 25 3?fB ?st? *!ft wlWI 3 T5l<f!ftt® HiHlwft® TO I 

li^rjpl ?|ft l 5tW 220 C®IC*5? %Ht?? CW1M ft®? TOH ^OTO! ?!t? ?! I W1?*t W® 
Wt? ?lft!5? C®TO? ft«1IW^ C*FC© ?lt? ?lft>15 ftSflr TO TO I 

?. M*fl? c t® C? l 5?H l fe ? 5fSt? 0H5 C®!t?® CTO ?J?51? <P?1 M l Slftf5 CTO 2 Volt 
?*C? I HR?! Hlftt® ?i?4i® ?I!5lf!t® 315 CTO ?IC?I®H ? 5 C? 12 C®!t^t5? ?)l5lft 

?®f? W?1 5? I 

??? Hlft OTO «TO ®H? C$HIC?5W? HRJt?! CTO I Hlft %l5 C?3?!? 

C?TO? ft^HH?? ?! ft?5!^ M i Hlft ?! 6lfic? ?? ?? 5ft? ?H ^ ?M 
TO ?jf5lft? TO®! ftst-lft® i ®H? H??T? ?lft? CTO ftgjH-lft sjtWH TO 
?I!Blltt® ?s?t® ?? i ?!? ?!? 01^ TO TO ftft® H!ft fttaft® M i 

H 2 O(0 > H 2 (g)+iOj(g) 

•TO H 2 (g) >0?? Oj(g) ftsfro? TO ?)l5lft? Hlft ?MC® Hit? 5 I ®l5 TO* Wlf5 
?!f51ftt® Hlft® ?! fts?i Hlf? OT? TO SW 6 !? ??^ U -?1 fi? 5 ?TTO 5? i 


'b^br ftsaH <3 srgf^ 




<ffaH : 80 


tgS^r : 


*t& Wf 3C7? /Sw/?*7 ftus 1 , jr: ^ 

i. ^BUTC <3 ^p 5^3?ITR 4R *n*ftj ft? 

srapim cronS ft? 

5 t. 'Q |<JOijl>|C5J<3 *ICTI '•'llxftj ft? 

*j. csl> trw ft? 

*. *. 1^C%^T?T (23%^sm ftra^T I 

*rcrfc«t obh^-w *nwnra >q c ^ c^him-h ^nt^^sntsn^ 

>0. ^P. cfetl ^Pft®ft^*R ft? 05&t ^PftSft^R-vfF?! 5W»OT ftfT I 
< *iiPt>£jfS*j| 3*rc® ft fmr &n ftftg 1 

8. feft 'Q 4^ W® ft ^pfTCJ? 

% feft 'Q v£lft-o£fa TO! ^fT^ftl 1 
’t. *ii$h vsic** *ifts wfh c?nt*ra $*trci ft? 

<f. P n SfW ft? ^s p-n '5TC?ffi5 ^ ft? 

*f. c^<pf5^pi?n^ ^rc® ft •jftT?!? ft^iw f^wcd P" n ^v*R <p?n ■*ttcj? 8 

*t. «iflM!5-yiRi ft? 0 


. S<3^ : Ct>%-o^ 


i. sj'&bjjej « w&^mcra v fl^Pi t^ssa : 


^Guira 


i. 4fai®l»rora ?ife^ 'spwiircv! ^ 

^sfa ’T'l'J TRScl I]J, WCI, 
R>'t>i^»i >i^w ^s?nra ^i i 

y iw (HWW ’wft &&?«< 

^<3Hira 0 <1I<W<WH<J 5T!» 

^f&<3 ?n«6CS1 ^'SUTRT-f ^ 

'sic^ w6'au]Ri 

wm <ai£, fas, fe* ssft®, #twi^, 
mS>i, i|p|5u, i2J*6W ^5JlR ^<111% 
#MS6W 5J^'3UIW i 

y. *mm srnf^'R caw^ 

0*ji)H— MS Office, Adobe Photoshop- 
Visual Basic ^'■"‘' ! 

'3p»fR?f6t. farS'si c^ 7 '- M- s 

Windows 9X/2K, UNIX. MacOS 
^«j|R w6<a?ura i 

— 

O. ^^DIM i.0%. ^fa’f'bulWfl < 1lRj4' 
^iksn^^m”»K^iu5 , nf? i 

^51 >^310111 i 

«. wSsjunm c^iwi ^ifer-f ■"■ 

^ 4W 4TO1 ’’M ^?05 *1# ^ 1 
wtaujl* w& ^'3iuw ^ 

^«, 431 4C35 31PH3 af3 < 133- 


nt®* 


c&^ 


f3fa45T ^313*1 fassM 'O altffe: ■bife 


. ^ mQ,){ || q CTWlH : 'sn#^ '4*11031$* PiCto'OOTIC® 34JU<f> C*JC^lf<H (CT*H- 
wct 'sro* 43 H cvwifiw ^ R.wc<i <mw 3530® *itc 3 1 4 ^31 w> 

cvcv i fi ^ 1 3 fa ' 5 i 3 p<iM csctiS * 1*3531*3 ww c*iwi *i\£R>c *3 

cn <#sn«i ^ 431* CTWifira *rc*i ® 3 i «rapiM csrc*nf 3 fe?w * 13*13 3 *ji ^ 
0561 ?WR ®RI CT ‘iftol't ^ 3*3 *tT'331 3TC3 I *H3I3 oH^JT m 

CKCTiiii ^pgfecs? ot <nPr w ^RUfiW CTWtfoi ^ 

5pi%i v 5 i os 6 i ”11^11 ^itw 1 

« ^RTKfSiGra ^ s u^ 5 ra < n ! ^i 1 hwi*i : 


•1. 



^•otawdtM 

^«1l?eira 3 T‘J i f cawi^ 435 3flCB| 
sspjpR^sC?! I 

$5|3(K|5T3 435 «1l^*t 3>C3 43< 

4»W | 

v»ntoira caisrw? ^rawi! IF 

4? ’HW Sjtp^ 3SC3 l 

^I3cg5ra sifofij SH5C33 ^ sr4i to ^3M 
3^33i^FC3 <M 1 

fe#t^ <3 c5f%?.-43 orot Hu al^ng i 
4 ? caisjn^ ^laracfs 3 ^ 331 31135 

43° 43R 

f*3lPll <9 dJ^-43 CWG lff35 1 

^ catstwl^ ^6313*1® C3)? ^C3 3TC3> 

431 43H 

CTcsnfk^ c3fa 5 smmi'2it3i'8H 53 1 

C3CT113C® ^3 ^1331 SJculeH M 1 

1 (^sjfsj t^f4fC^3 ^=3J ^SI -STSTU sSJCJn^T I 

csnsjm ^1053 wi C3f*t ^ arcm^i i 


iBKyWH^ ftrtaj (DBMS) WRI ^ ^ *Wf« *l6« ** l C56lWSt 

^1 ( ^F«tK<W c 1 Sfsfe ^510SRI vSffU ^ CSItOPI *Wi^ ^5 I ^ 

7(«fijg (auJICT? 4^16 '5K»t I 461 C'bUlW'ft <3 0S6rc^ ‘MW •»t»wBi < M?t 

^BF^SHTRI famA ^T5 I 



y ^<>16^ < 1? 4^5 '^R5jf^P GSWW I 

y 0«j^|<<*.|5k (3SICTI %fe •SJcUlStH 5U »H l 

■*. facto 

i. catstiora 's<f^ Rmifii ^ siQMii < M e i ?s?n i 
y. <]<u»m«» i ^ 5Kgrac?ra ■sntnw ^ *nca i 

n. 'mfae 4c^fa? '4 < TC?f6tfaoto 

y l £Rqfifgs skjtoi ^rh sjcsifa^ <wilWI ^ I 

fafats isppi «tn?p ^ i 




*m»tm Rwm <3 415% 


5$s*i 


5. 51 % «wtf3fc *5*irc5fi>?. f5rS5 

i. 4 Pict^ vir^s ^=nc*!t «4 f^ptRrs csjKfrsj ^i®tr?$ • p nc?r i 

'flWCS 51*1 %Rj5- j. Ready, ii. Running iii. Blocked, 

a. $1?5 £“1511^*5*11311$* fo$5 

i. SJPlfo 55531* csflsjpsi ^0 ^jsRjg^sfffa 4JC5J ^ 5*C5 <JRjt 
5. <d4*lf445 5155154# cSR* 3flp| ^ *1TC5 I 

5. 'oi<mj«i«n c$itaw*5*fi3tf$*f3rc$5 

i. *15144* t5t5lf44 C5CVlf4 %4t4 5I55I5 4*51 ^5 I 

5. swr C5t5if55 w$i ^l*w e i >3 5515*515 *sri 4145 ® 55 1 

5. IwQRSct's *3r*H(.4n>*fo$4 

^psjctj ^Rsif# fo$5 1553315 

4*1~-l3i>lt55 4>|4|4<^) ^®TC5 5T Di TFRV|<l ^41 <4 f5C$V 4 ) 43 ,® 35 | 

«n^ c«hic.4-h »mww « cwf esHism *im«3ra55 *ri¥ : «u$ csricp'r 51415, 
«inioi<i *i8fp® 4i®i, <r*f <3 4*411 4145 J? 4*31 csiisjm 554t 4*51 55 1 ifiorara^grj 
45C$i csnsfm foil 415 1 <a ®rara csiwm forc® -35 sjpjisr <r? 1 ® «r^ 
^Ricra 55 5C4t, 4 ®t4i5 Rifa® ojmsi < 3*135 4*H$t?i c4 414515 4*51 515 

^dffo'S C4ft 3l?<.eu«q 51 S*>®4 ®151 ®ITC 5 1 1*3? 531J sftfR 4*t55sft> : 



C4f4® (BASIC) 


^11431*4 (PASCAL) 
CTsfiR (FORTRAN) 


C4*t44 (COBOL) 
$1# 14 (TURBO C) 


4444 (ALGOL) 


4311 (LOGO) 


fort (lisp) 


^PST (ADA) 


<21144 (PROLOG) 


i’lfoh : 5Mf44* ®I415 5t®l 51? C4354 ®1515 4&54® (Syntax) f555-5*f34 
'*P5 I 3$ (.«16s«l ®1515 4*C54*li> 0?P^ ,! J ! f^f 5 tSl ^t»t 551 5C41 : 
i. 51? <. c l(.'»®1 wm 51®lf54* ®1515 (C554 ?st5f®) ®IH4> 44 414315 4*31 515 i 
5. <2ft51t53 4*l4q4il 51 cM aiH^OTI C5f*14 (51 aiirwsfa) 

4554 * ®rfo, csttstm 5sfoa 55 1 

®. apTs^fl £®fg 4i?yf4 dsnsncsra f5 w i vH 1 
8. (SJM5 3tHI<t 555 4>1 *HSi>I 3 £5lf*l3!4 5»H ®I5C® 55 5T I 

<f>f*HSolc<) 5J55® f5t“f5 ®C55sf6 ®151C5S 4GL 5W I 4GL 4155 15 5SC5 55t^ 
49C®*R 0£ft£fl5 ?®15 5*51 515 I , J*tt»r , $R| 51 f 5<anQ®'t>H4 4^ 

fo® 55 'll 40*1 5^fsf SfSfpj? ®151t® 552|Pl(® 5*114 *5R'®t55r'3 5 s !! 1 

5rftf®l?»t S(\9?c*J14 ®15T5 5^51*15*55 tt f®C® Spg ®UC55 ■STl^l^ 
5 >HSi5iw< 1 5115 •qml44>l5]4 C51MIC4IC 4 14 515^1 51C5* I 


25^ 




41C5*>14*JT t5fSrvgq ^5155 ^3 4fg% 


y iii ®1515 fo5® C5*1CT1 (215115 f5%} C5*T1lf55 M5 5*H$G!C4 45*? 5TC5 
C < f‘IC*il5i5 *lf55^1 5T$1? 5J55I5 5*51 515 I 
*. Jlf^ ?^IC4l^« C5tC5 4*PJ5>5 I 

O. ^ ®1515 GSHSJ15 C5515 55 1 JC5f5t 4* l 5|?5 5*515 4JC51SR 55 51 1 ifl5*f5 5*51® 
<?T515 5TC5 5R5? 4**5l? a l 5C5 515 I 

8. «fl®lR«t> ?tI5fe ®I5T5 5C51 fo^l %5 C®&1C5C«(4 51C5 5^5N ^155 551 515 I 

$51555 : SQL/DS, INTELECT. 

CSUf ^R$RwH : ®5)C < P 0EJ5P C5C5* *5RJ 5j|W R»9C*il’1)«IC4 'atliH-Sl^R 5*515 
515 05T>t -kI»i5Rc<P*R i «a 4fell5 815 $51515 0)411^5 55 I 551 ; i. ®NJ5 $55 51 
0355*. 5. ®WJ5 5155* 51515, ®.-SJ155*51®5I>SR55# 3 8. fo55T15* 51 3lf«l ft5si5, 


vm 


«n*i5* 

5*fo$?15 

®51 5155* 51515 





\ 

fW^Ifa 5 

~v 

C515R5N 515^1 


®5J cGRlC^H 51 (.4*45 555 5*C5 4J15C®5 15C5 5J1C5 | 

C$6l 5R$fit.4>"R PicS>l 




5U55 W- 


5T5I5 




5*H$5l5 



j-lhj-l _n_n_rL 

OS6l 4*FH5t5|4 C5C5* 5*f ®?15 ^14*104 5'351 (7 t 5 I >IWW ’ll? 1 ! ®55 15C5 ®5C55 

Sfjl® 5 f 54 W 55 I Modulation 'S Demodulation 5515W5 555 5^f 55fll 15C5 
MODEM 55fi> ?tfs® I >a 5^®5 51?*! ®55 *515*1C5 5*p5$?t5 55^3 5*f ®55f&C5* 
W55 dBfo yRq 551®5 5*C5 l 5SH55/dJl5WH CT&1 *51515 f5H5 5C®W C*fiC5 
C*15 I ft's! 4 55515 5i*fl'34 4*04 5^f *555 4*04 R®l?l 4*F y lSli|4C4* 5<sl'34 

5*C5 5P1 ^W? «T1?5 f5C5 5^ 5T *f**f 15C5 <#5 C5 C51P5 5CT® *1*3C5I C*flC5 515 I 
W$T 4*Pi$Rc.^4o*t4 $*11515 : 4*f»i$Pi(.4**H 51 C4MIC5M ‘555 >d5*f5 S|%51 515 
5I5JW ^£15*^ C5C5* *SMJ5IW R'^04MJ'olC4 C$5] 51 ®5J *5||5H-S|5H 585 I 4 
5|faF515 *lloft> CTlfof $*tRR 5(,®ll _ 
i. $s5 (Source); 

5. C355* (Transmitter); 

51515 (Medium); 

4J155* 51 SH55* (Receiver) <3 
5'84j (Destination) I 






ftf>Tv£PT <3 « 2 Tgf^F ^ 5 -^ rj , I 

«t. atfatfafaat : aiF5ftf©ai -Nf&a anfcatfa? ^ ^cai at^aiara 1 ?ic®t atfafc.-f cT" 
■^PTI atspt ©w>fi> *i»ift'® ata^l, aiC© 'Wlfa? fafaat (Caaa- <?Wt at d&^ 6 i 

fafaG, tCSf5 t 5 ®!#) a)a$JCaa 'SttajCSl Wl, ’Rtfa <3 ©ll<p£ifa gaa ftsfa aRn ^ • 

JiiPGftfaara fafaa fafaari : ^T 5 faafa ftR>aic?5 *nfa>fafeata fa%at aca 
anti aa 1 > 3 ceat ^eat : i. a*! *. fast, ©. ’•ft (at^s) 1 
i. a«f : atscaa ®rct ^pti a*f 1 ?H$5fca 4 a*f c?n?Et at 
©ii^>I© faca 2 i?iPf© ^a 1 

fast : ai'icaa «ii?i ?ifa, «i?4, vf-uwio* Rat ■sjifasi 1 *0n faa ©a^ 
gratae® atca 1 Rraa Rtfa'se? 'iifRDT*^ at fafaG aat ^a i 
«. wr (Rt$^) : *Rt at^eaa arwra >a?fa ea*^ atara 1 
ataRTC*t W SJ?ICaa ’*t , f ©IIC^ 1 ®ia -Hat alR»fal©aia ®a I 
vtPGfvfauia ajasj<i : sRfaa ®??*foia tun Rica aiPoftfeaia aja^ia caeaj 
«ttC? 1 ?&IIC*t a^flt ajlPvRiRj^W RJW «aa^la *TO aRT ata 1 faca "snf^fiifsTJT 
<H?]C<J'S f?5 $<SW a*at tC*1l _ 

Rhihh : aiftfafaai fiwhw ^caca fang 1 ©jwm facia ?ca fefeo otcaa 
?Rt ©c?W ?ai cac® Rica 1 

fawiwca : froroi aifatfafeata ataxia fapsFtc? attcat cafat attaRfaa $ 
g^astifl ?ca c©icr 1 a^HStia RiafaiviPsftfeaiat straw 1 

t^Jl'flC'iE : tStaWtS ^iFvftfisIs ftafl ft — 4 ?at jlSflt <M(,*1 PI C?St^aic® TO i J 

atfarwT : cancaf *t*u rwc¥ fawna fatal fagtfa© ^«n aifafafaar 
RastGaircat st?pt ?at ts, ^io$ ct <?p$ *t*u f^sif?r <5 wcs to i 
sp^mni : ^ f% c v?r c^im vs^oi^ c<i*rmnT^? *tr*n‘ p nf a 
sjw ?rh ^9 1 wt f^tM ^wc?ra ^?*ra w ^ ^ 
i(lR>fiR>?il PiRjCO tflrlH^i «IC'3<P C?f*t ^f^IPT 5 I 

oifet:<p«i : cvfec-w f»m « [bfi^Hiwu yrf^fvfejR ?i? 5 ra ? < N# 5 1 caw « ^ 
sifea^a )%(ai wcaM'iPw <mh wi aisra «raOTi 35 a in^fifen 5w&'0?nia *u<3ai aw 1 
asern &h bi^uh §c#if5 avf as?n 1 
siro ^iiPefitl^ra ^prj? >a®5 ajm ♦ffa ca ’urn’) & ?^i R5 i 
I taRcawBa'^awnftas, sfpofiw, ?#n ®<w ^ jtiPGlijfeara aia5ia ^ 

8. 'V. 

srr 3jt ^syift (DC) sm 1 «j csn'Ciera : ; ( 

SJRT5R5 <3 ’K'tw C5RR SJffe ’fl^RI Rt I fag < lfarif SR1C55 (AC) C&& " ^ 
SJRT5R5 <3 *W?R5 CT^a Slffa ^ifes *11*6105 SlTC^ I SiatC^ J 

casjRT w?ra w fac?i sRlfas W^a siffa « fa? wtrj Rf 1 faig-^f?r*ii :a R 
bMiw <3 •’tfare^ fansr 2RR 1 <ihi«fa? faw * ^ 

^C^l^CSltSlfav < WC'i SRR «1)<5)'4 ^ I 


m 


^jw^-si^t fafa>iR inw farssH 'Q ajgfaF ^■o 

Jlfar RT ’tfa’T^f SRT5 : CT <5% fiRTC^a WRCa ’ffa?T'9^T%l «aai ^fe«, 
iPIRa fa^Q fa^'t 'R *R ai«il?j 'SIC? ’ifia'aT £RR ac®! i <j<jyR? <?? ca 
states csca afaa^f •sMiMa siwa 'Jiw? cafa i afaa^tf sjar^ 

■55 'sn)iawl>w fag '3?5ft fijaif 'sfes. 'SRRiwic? i 'siaatcaia ■aajfa® 

adc^na ?caw ca afaaff ’sfwsjaR ^fl ^a ?*jjcBB«a aracai ?itas >iF?^t 
fjaics afa'T® aRi ^a i ^aas^t '©fac'sa aifega 4a5? fac? ^oaia wi ^laaiwia 
aaiaj? <3 aiaiai? snes c^tcat afaa^a ^a ar 1 aiaa^f sjaic^a aia 4?f5 ^ita^a 
4? aifajca ^pi cac? ac^i*t> 4a° cac? ^aj ^a 1 castai 
«)|»DiawCwa c?liai facta ■siksc? aataj? at aniai? aat ata at 1 
ia?^t 'Sfa^ staiwa ct>ta afaa^f '©fa^ statc^a aja^ta ^ataifa'oi area? 1 afaa^f 
staitsa cro cafa^tta ft'st’o ?®fa5na « waifaCiw-'aa atat staRatast faafas 
S'oata ?ca ^a’jifa? i tf^a ^asa asa ?a 1 afaa€f ^fa?, ?«,ata? ata c?ce?< 
5Ratt atfaca aaatastaa aastat^ ; sfa | 5.®«,aiaas ataa ^aia aifa? »ife ^«,ataa 
asat am 1 *ms\ afaa€t ! $fa?aia^ta coicatstc? cM ?na Smwatcaa aracat 
ijcat^RCii arsrcai ^ c?a ^t^a jjw»Maiwa awcat fitcaisHawi ?vrcat ata 1 
'iisRtfa^aaaaR « a i 5caa wm afaa'sf staler sjc^ta a^a 1 
a. fafaataastaR^av'iifaat afaa^sjaitsaawjTpt’fs at’fatacac^ 1 *n<fat®?n faaaia : 


aastat^at >a?^tstat^ afaa^ffstafa 

i. aa states ajfaytjfatifaa ate? 1 b. afaaff ^tatt^a ■ga fafal aaa ^ata 

' 5 t®a afaafafa 3 ?a 1 

aa ijatt^a ata f?a ate?, 'atata fag afaa^f statesa ata >a?fa fafal 

ara a 1 ‘pc'© area 1 aaa 'SFsa aatfa? <3 a^fas ^a 1 


o. aa staR 'e^eaa « ?raacaat 0 . fag afa??f «taR <3 afa?Sf fa^tw? 

^acaeaact 1 alVa a*a4 <©5)it sj^fasi «a 3 fa®a ?ea 1 


liifS <35a iiia“ ?taacaa ^2 caea tea at 1 

ai^a ^teaa ^®fa? afaa 'aasa cateaa %ata : ^ataat ©ffa, i«v. cole*?® 
'ac*3 < p'5 c t ?ea 'fla?. sjaR ©1^© agate's ?faett aiaat faaSfa atagt ?ea csifa® '©fe^ 
>av 5 i aata atat ant 1 ste®t? at^a-^steaa faf cata (R) ^te^ ' 3 a° ^ '©teaa c«©a faea 
srr caea ^t-sf©ta®fa© 'stcaa ®^§a ?ea ^ *tfaa atasa ^ea 1 ai^a-©ta a© 
g_ ^ea, ^pfea afaata ©© atea 1 5 a?a Satea ^faa afaat*t ^tia ?at at?t — 
i. ®n^a ©la Mica catOi ©wia ©la aja^ta ?at, ?iaa cafst ©icaa cata ^ a?a 
'sea caret ©tea aaa 'stea? cafat aeg 1 

«taRarat (i> ^ ?a aeata ?at 1 'itstaj osiers cat ’stgate© ?ae© ^ea, 
anaa ©fa*. ^a©t 'stafaafa© awe© aca 1 fag csRtcaSea ^a ®B5 cste^t 
?at <iRs aiagaaafta aw c«Ict 5® aja^ta ?at "^at faa^a? 1 it 
wma Rat an ?at ata >afa aaaaR .aia^ra Smateaa amteat 1 fafa aaaaR 





\b^8 R'flaH 'Q 


^S5t 


<r<\m *^to w$, tot?*! ottow Jamro^fa w toto to* to 

'sfv^flR* GSRW R^ai vilft >R«te TOTO$! *RI 3* 1 


£. **. P* n w*r : p '5f5* t i <3 <iRsf5 n *&M c^hi^c^ *n»n*nfi 

*rh1lt«l 'StW* *TO<$f v 3f'So^Rt < £ p-n W ^W l 
1 + nJB$*f PlPWH = p-n WR 
p-n W-t 5 ? mro *TO* Wt : 1 ®TCTO 4* *RWS $C«1<*$fH* Tg *$ TO ^ 
SRRJTO ^4^51 <$W I p-n ^°*tW 5JCTO TOTO 3£°1 ^$1 ^ 

5RK3* (7R l p-n WRCT ®Ksrs TO I 

*t. CS^^f&TOTTO* : TO ^f^WR 9 ! fclQIl'vbW TO TOI I ^TOfB p- Sf? 9 ! ftjsr^ ^ j 

n Bft 9 ! ftf^FR TOTOTOft TOKTOF1 p-n WR TO ^ M p-n ^s*H$ 'SW5 TOW ] 

TO l vfR TO? TO fTOjR SRTTO ^*^***1 1 fife*} *RFR WTOfifalTOWS *WJ TO*1 ^q 
c^4f5vR!M (Half wavel rectifier) 4*s ^ WTOfSTORR (Full wavel rectifier) 5®TOfflj 

CTOf^TOBt ftPTM p" n W 
TO. *ry3t «fTO « C#? : p-n 1 ®ft M IW CTOtW! CSfWte? to 

TO#J 5JCTO TO ^8 TORlfl 3RT3 *tB l c»R?Bs? i£PHv5TW sjwiht 
TOTO 3* <71 <J|B|ft TO (TiWR *fTOTOTO 5!R3 p-T^T^t TOJR TOW ^iR° TOTOTOTO 5 JEJ ;j- 
TOJR TOW Rs5^ 3* TOTOi TOfBlfiw TOTOTOTO 31$ $P!TO5^WTKTO TOW 1 

TO 5 ^ 4gW PrCTO 3*° «J®lfiw TOTOTOTO 31$ C^ITOWTOCTO TOW n- 

iJft 9 ! *$R faTO SlTO I WT p-n TO?"R <3 TO^%5 ^$f$^3TO3 TO i 4 | 

3TO$fTO TO 3* TOJ^t 3TO5. I ^ *RWR TOW hi RTO TOJ^ C^R 5 1 

C#P : ^ sffey* 2JCTO TO ^ < 1 $ |fe W «fl^ ^ 

w-Sl^ 9 ! ^ c tlTO />-frl$*t ^ TOW TOf^ TO TOTO /i-^ 9 ! ^9R ^ 
TO^lfe TOTO 5fR^ mfrft TO n-Slt 9 ! WW TOW; p n W® 
TO?l W$Ob CTO^5 TOTO TO I p-^ 9 ! CTO^'^ p-^ft 9 ! WW TOW i 

WPR^fe^^RR^TOWTO I ^ *RWR ^sCTOTOW 5 TO 35 CW I 

*t. TO^tR-TOTO? : TO^tR-^pTR TO^R TO %£R (GM) TOT^R 

^FrfsR fecBroB? (radiation detector) I TOI^R 5^1^ tTOWTO ihi^ 

gain amplifier) TOMTOI, f^Bt, TOTO 'Q ^ITO-W f^fTOTOl TOTO 1 ^ TOTO^ *10 
TO^tR-'5pfR TOlS^TW ^fB TO^< RTO TOCTO ^R° o£I? TOR TOTO1 JTOTW^ 

«s|B ^ v5R l ay* 5>IW TOH WC^ TO3H>5 TOC^ l ^ TOR ^ . 
5rc^ ■vsjriPt'5 ■%& ’tioi >asR c^icti *nm ^ wra fen ^ ^ ^ ft®® ^ 
^na '5q < ntf5 (quencing vapour) I WC^fTS Rc-nH ^ <,i S 

c&twtffo ^ >n»mj e i^ vipp <?#fsf6ra cqc* ^ ?ifi R®? i '' 

«rafi> 'Njiwi^ <ro *n#j ^jiSrfe 5 ff 5!tl11 

'AWt'^ *RF5T^ R'»<1 '4^v ♦(«ifDc < P , NI'?|4 R«<) OTB1 ^ I 



'gjw>i'g v ^ ^»im ®«1H 'G 



R'SqR <3 

fTOfTOs : o ^Bt; : ^oo 


'J-Rh : 'Jjo 


^ ; w n$nt cv cvj&i 4 ?fi> \smw stcyz Ss? ftps cfcsftv jm 

ri tf?it ft&fetps iW i ■s/fflftvpp w tipfi <a^ mffi •sffi w mffa $&z 

■ %& i 4 ps& $czfl vh •mzfir pn •stm iwtiFit zarptf 
^s wlUy'i ®)W 4>lt.<p ’3fe^ ct)^?j < v tl^l<J '5?W3 \s<jar?n^J ?RH I 8 

H. jn® 4»)I*1M ^5 4TO? ^35 fbRw^^l ^r.4 ®sp i C^WIWiH® (Chemotheraphy) 8 

<t. "W *FW sifen ^ 5 rsr i «if®«8% Jirarqj fipsiw ’fRa «htc& w 8 

^iw <nf^i ^ ^ RfjRi c^? to 

o«IW clinic.®! fi'j)^*lfe *WW «t?5 55 — TOI*! 8 

®. ^jlPifW-'i f4t <J|R^>1 froi^ (Ballistic Missile) % 8 

;. a. <ttfww C5ai tfTO 515 51, 3W5 %'4'41W C53fl 551®!^ ^5fi51®lf^ ?#ta 515 C&t 5 
*1. R'&<it < P ^0 551 55 CTO? ^ 

5. 5I«t*i?i 555 fi»»lw C5155 515? 5 

5. ‘55lf5CH5 5TOT 5TO 5f®t 'snC5f^5s i C555 f|% 51 5f® ®155 


55 l’-®5I55C e 15 515JC5J >3 51155 TO I 

5. Sift? 5 51®tif5 f%? 


* 


4 




u 


: ‘ 5155C5C55 ■355 515El' t 1 TO? 515[5 ^1 ft®lC5 ^535 5C5? 

5. TO55*fjft5 35ftl51 3®® 55C5 5 5C®1? 

**• 5135 551 51 C5C& 55 CTO? 

CTO TOTOl 2jfe '315>(^4 55? 

* • ^®151 5fS 5C5 515 CTO? C515151 % 

^ 5TJ5 5C$1 '5^=5 35° ’Sf^ SR?lR'Ol 5C^a4Wr^T> CTO 5 551^? 

**• 5*^1551^5151 TO 5 ! 5C?1 515 CTO? 

^ ®^te 51515 555 3®R 55C5 515 CTO? 

*• ^55 % »Pt 355 55I51W5 f? 5 5# 55E5? 

' " *ftlf5rss!15®l 51 5JB0 Rto (Big Bang) f? 5 ? f?5 551-35 55TCn 1% 5C6%1? 

ft? CTO51 (^5^ ^WClife ^f«?Tl >3? 3^fB ^’351 CBtW •TOTC^ 51C55 51 CTO? ^ 

* 5,R H e felJWCBtC^? 5C5I ®tl<% f%? 

* ^lC®5ft5®l 3H51C55 ^5pR» fTOIW ^1# 55C5? ^-|- 




«-55% 


-So 


T 


■gfCT ry ra*>T f aforPT rataBH 'S -gfgf^F 

a. ^ayfia cara > 4 a;ajii>ifaa atra apfci Raw w i 
a. <jjtaa csta ragtsa aifata raata atSt ^ras? cara 


rajS*i 


3 t 


H, 

n 


f\ 9 ^ 4 gfi> iTO $c°i<$I|ft^ CTOI 33 ? ^ 

, ^ 

3 . ^i^cJic'sth esf fa? fajp 1 


Svq<j : >jGvb«^ cB’S-oo 


i. vs i fifo Ct^lw a^tf) : *tfca RfWl aa* «lMM at5 1 ftfeg *lf»9 04*11^ 

?5«TO 4a; <71 rata atraJaffoi '‘IT'^l I faferj #1 « ‘J'lW ^IWia a fa%f 'Sltd 
05<5?J Sf^faMa C^rWI at*^ CT$ I 4 aiaW aa '©**(.'♦ •'ll*tl'9 v M<.9 all?® ^jjj 

^Sfl 3t4 atta I ^51^5 Ctfaa fi(<NW at '51^5 dfaa a4CT4 ’W afatata '49*?.'ir% 
?1 fefota ataafi> raw W aat $t?iC%; 4ta ^®TT ^ a>|f?a colw 4 "^ 1 
ftffcfl 'soi.Ttl wratn'i 


^RRffR ' J TT s r 

vsaala^ 


~ 10 s m 


~ 1 (P m 

■^g c<vsr< ^ 53 ^ 

~ lCPm 

aittaastas 

~ 1 m . 1 ? I 


~ 10- 5 m J I 


~ 7 x 10" 7 m cata 4 x 10 -7 m 1 

afeaofa antraa 

~ 4 x 10~ 7 m 1 x 10- 8 m 1 

asF af 5 !! (at ^raica) 

~ 1 xlO-Smtata lxKH'm 11 

arataf»i (v-afti) 

~ 1 x lfr* 1 * mC^HTP I 0 " 15 m | 


(Acute) « aj^ta (Chronic) I SFfr lfl» 5*3 smiR <SFK ^tWtaaa CB^taa 

^a i rstrafata fafraR iitaafata swiaan « a^taa caftira i 

jpB ajl*llt 44 ftfaaat <3 aa %0 : ac *4 PBHF ^ Bone marrow 
iflajta 'sjfe 5 RfSF§ gi® ratMa ra*^ RR>a a ®11 TO l a&IH 'stMtaa '■■" 
awrata a sira *ra fcfaara rasa (caraa can mat stfe^rn *H?t) 
wrasttara^aitt ? 1 fbfa*ra raaiaaa g aataa >. Virata cm R*R arai 
ctsr- carerataaifa, 'srf^st « a^tara siRrapw, ^.. Rrararfagt^ 
(?pr- a^ afaraam, fafagsjata VttwH tja aat 4 a; tlR R ^ 5 ^ 



K „ r ^ sicaraa’ra laRtePT rat*na*i ft'BaR « spgf^F fcttA 

^ — 

Cmnwaifa (Chemotheraphy) : aiftta PMI*i) '3^4 (^)lPG <P)Nn SjRt) Ret) 

aiiaitaa araicas m cmrtcaaiRi i asjMa ^raa cro sRctt •at?, 

«K 3 tapita ^aa arat >sa ra w? cmnwatfa a?at aa i castratwatfa 

atra w afta ^c? ft 1 as«?n i caswnraatfa ^an ^a^ ^tasa aram anapra 

cama 5 ^traraa a^ta Tirana Rarataa catt asta i >aa •at^ srt^&rat ^ipn af^ afa 

m, a 5 #, ca^as#tj -q ■gcaa anaraa ^sjiR i 

tf_ -x^f jjaa stf^RH : aataa atast a^asaata a^ra ata a^ttaa ra^ta aaj Rea 

at^ra i ata a^fa^? ^icaifa^ aa i a 4 a?tsa ^ 

^ caanfa atat aa#ta sea aafaa aaa ara^fea ' 5 rtc=*nf®r® area i ^)«r ca a?a 

Trstfaa a*ara ^>acaa a*att^a ^rara <ra ’a? a"iw atrratRra sia 

atta i ata Za^ifia ra?t (electrical response) ^a^ ^ca aiifO'Sia atat afitw 

caRa aa atraat a^ to ait i fa sifarara Za^jRa ra?t ^.ag aa at 
iiacra wa asa i fa®t^f (samrast aaa afarata $ ^ ^iRaia a^taa i 
4 jf^ 5 »«faa arattai afa® aatt^a aara : afet arac«la aragra R-ftaa ^sai aiRa 
RtB ata feara i ts faraiaa aSttra ^a i ^ farsytataa a^ atRa Rtsa fafeg 
Praraa cata sjfaafaa ata fata amra i fata atpa 2 ife««R aittartara araa 
sitaa ata ataa arai ^a i ^ ata Tamara fonifaa aia^ra sifeisRa <?ta at%s 
aa i ai c=ra a€aaa ata faf%g fam ata siffa a^tt^ ataat aat ara i 4 «tta 
firata ata siffa cata f-aiwsa^ «iR®i aatc^ ai%? la’fe aat ara i 

^i f aa am Rfsra ajwsf^ aiata aaaa : ta^faa araa ara^t ata ^ aart 
faa i tv^gRa s^s a i ^l^aa aa i c®ata atraa (?rati?t amt anaataa ^fl tra i vata 
arataa antaia ^*rt ata ata >na^ araafS «i'si«if? a 8 toi ara i fafsa ajra a 
a r t<S t c sa arata faratcat^a ar%saa aa aa i ’jaatt arataa ant?na > 3^1 ^f% 
^ttffat^^amat^raatafaf^ajraaf^aataa t 
aira m® at ostta caratta fagraaf^ aara aae a^ata ataa : attta vsf?<«iara 
aaaptaiic® catta ^ caf*t a ’ffstat^at^t cma catta 1 ■nt ^it® a caita wta 
ata ora^ittaa 'aaa 1 ta^tatta afaa^T%t caa ata 1 4 cata afa a^ ata 
aratfaa af?« 2 iat 5 a aaaat^ afaa^t aa aa 1 ana aat arcs cata wt fa^if^ 
aitta a a a a ft aa aa aa; caai^ittaa cata caf 5 ! atta 1 cattaa farata aw ca ri^ata 
f%wr? aata® aa at ara'afeta a^tfsfaa aa laptfracafBfa^aaa aataa 1 

art R t f^aa : at i Rf^a^t (Ballistics) a'Rra oraHfasttaa >aaR mt, caatta 
stfencaa <ifa « afaa fa^taa Raaa^a ai i w ifaa aa 1 amifaa atata *aR 
tsf^taa fa®H rata ®tfafaa 1 at^sfra >a atftra >a ^stta ^Rea wt aat ara 1 
a= 5 taa raa cata caa a<rata ^ "a^fs 'ftraisa afesrffa atra ^spsraft't 
a tiRBawa ai^t 1 anata, a’jeaa aa cata caa ata at'saia aa ^ cata iWG 








•Stw-'m'R RPi'^PT *iWHH fa'eaM 'Q 'bST® 


,,CSg U &» 

: <jjifaf$<*>i fi®$® >a®fi> fro®? toir? c^-=i c trar i ®if®f^ 

W®*!® C®lt® fifiS TOTO? St*rC®J S5J® ®t? CSP?T S? | C®®®^ ■! - 

®® 'Hft&n ®t? ®t>®J C%S TO i 4 5*R®®fi (trajectory) k 
®®felff*, ST 1®®fi fi?S TOST fists® l S-®®miR3 ST31 SfNI ®?C 3 ®, 

(•‘Kirs fit® SISil®£l'Sjfi'e 'Q TOIt?lfc®fi® ST®? s*W ^8 s®3 | 

TOifiift® o’l'ira ’iftcvu* c®®®ra cto® <js® ®<srj cs, 3 %^, c*®®® 

TO^tl TO TOItSlRHlfi® WRI CSJt®l®fiF5 S® SJS5® TO <TO SHt®^ 
'Slfiwn ?t ®?5$ fiWT? ®HJ I <jfi%? ST^stSW TOI t?rf\!H l fr® TO!? %pj 
^Pt CS® | 8tfC®i | W 'J®®? fiTOR STS^T? 3Pi5 stw® TO I iflTOI ®r$t$(s 
SJSSJS TOT To, TOT $®»<h<p|(.®i fvwiVlfDw srfs®t?® jr? 

?KWt TO®t® TO I 'TOR St^pWIS S&CS TOIMlfiHlfvi® TORT fSRTS CTO 5^ , 

^ cto cron « sTfosTw toctj srgsww? ?$t? tot to, cto cron 
siifafW c®®®®^ i *j?®jgT tot ysso cto* vijoo 1®wifi5i<j 

«p3 TOPICS TOST® TOC® S$W SJlfilfo® C®®®^ TOTO TOT TO I $ 3 lfis Jl 

‘rapr? gcft c®®®® swt- siramsifi^s snfirft® fi®$® (icbm> tocsjItr s* 

<3 SjlRF?;® fspri $«1 (SLBM) l 

*• ®. -TWlii 05WT ’TO? 3*® ®fit? TO : ?<l®lt® ?1®TW Si#g?IC®3 ®f?ST< : 1 c?ft 
«ITC® l 4t® C®TO TOT? CTO® <11% ST*®TR ’p %t? ?fcs TO l C3TOJ ?#Stt® CTOT 
®T*1'5 S®lt® TO ® t TOIsfic® %5®1W S1®TW ^tSSIWf? ®f?® e t TO ®®1S 
C5TO®J®?CTO® ®lfi?SP®RR,ff®TO I ®W C®TO ®t®? ®l'?1®l1^ of®t? STS I 

*• ^%T ft®? T® : TOSST TOft, C®It® CSl5 TOTSTOS? ®f?SIS® TOW 5 TOSR 
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i. a. 4f*1®UBI m uuc® un<# ft ^rr? 

b. 5f5u C*l‘JlR°(Time sharing) ft? 

c. IBM 'TO Apple computer 25 UPfl <mftl ft?F I 

d. DVD ft? 

a. Computer keyborad ft? >451 ftolCU U*l® 4W? UJRJl <p 4 H i 

b. MICR ft? >4? *[fUUl G T 3Tgfttf'TOT ftjU I 

c. VDUft? 

O a. U5PTO, ®UJ4$ftR 5ftRtU 'SIICUItHI l 

b. C®5l (data) ft? ftft^ 4^ C$5t U3PTO 'UlMItHl UUFU I 

8. a. snt.ft (l.C)-^W gftUlTOl ft^U I 

b. mft.lu (I.C)-2U u&u U'fai urr i 


<t. a. IjHfer&n 2?° ftu*ft ft -JC^R? 

b. Siuft^u ft«ic<i ftu*w fturcu uiu^m *rii um? 


c. Bipolar transistor ft? Bipolar transistor 'flu” FET->4? UCUJ <mftl 


^c^°i cc*% 


t 35C*P y ^'^ ftf^T»JPPT '^TT'fRH 1<V»H <3 

^ — 

’ sfsiu ®wi ui cuts uynim -3 <r uwS <iftsnp=t *jcuw i <sjw h>iH ufec$ 

, '5(«?r?« r^l5l ,s 1^ C^fC^ 5 CUU ?U i 'Sift frsfii umps ~q UUt 'Olfta (Long bone) 

^4i ^ftps unnuT 2 ? ^tpsih i uift uu® c*tu ^'s?mi 'Siicu 

|‘ ^wiW'i ^5i c t cuft Mu 5u mftro uui uqu 1 «ift ^5% usra 01* 

tlfaUl? <HR 45 5STCUR WPl CWtU 5'Qvff ?.l'i)(J'3‘ Ul^CUU UU I v4t Z^PfSjW 

UCU UBtCfflOWlft (Acromegaly) I <3J1«l WU1WU f? USU ^ psft 

I upHlfft ur3U i ^Jiura, «n5ur?rs 4ft (Thyroid) CTO5 CUTO1 «n5uftp 'Q $15- 

J «dt«l(.'6Hl5wlPi»l UUCUR 'Q<1Bl'Q UI^CUU UUt U1 cuts ^GUT ft®5 <K<) I 

^ ^fl?<f5PTU '5flC*TR 4ft 'URrt't : ufltura 4UR CUW ft?^5 'SRPTlft® '41MI4 
fiwta(. c R wft ^lt» , l'su cuftw 'Smpfts uu, 14 (.*!*) <3?FU 4'ou I §1 <1'o(.5t<) 

pit® 'srcfts >4^ ftpiu 4ft cuw wnnuH ^psni ft^s ^ ^ 

PfW ft| URtUlfts mitunp US'fl ft^fts To <J1'$ICT ^ftm <1P5 I ’TSUOM 4 
ftftro? 'sn^pi to ft <f$wu tufts i c^tot c^toi •pnu <tsw untura 
®?zu Si <iTOg ®<iftft ^iiw to 'Siiwr ftur? g<i? unfro <1P5 i 4«ipj H 

TO Wl TO® ftm <1®SP0W1 UIIPIRI 4ft TOsfts ^TJ i ufn (3TO1 «IIC«W 
is^u 'SRCiirfj;® #i ftroi ui to ®tto 4®ro cufros gifts to nr i 

■?. toi u^® U’Quni TO*t : unjc® ®<ira ui tsmt 4«£u m^i5$ <3 <ipj unsicu? 

UHwimu usrH u 5 ^ uruwcS 4fti® ug i ^<ir uwwS ui |psg g? nf® i 
(4®ui ®mra ®<#5m uf® to uni i 

CTITOt ft : V<ftlTOU UJUTO CUIUI41 'iwis CUlftum CUft I 4CT CTOUJ Ul 
, CTifeuru <ii5nn curuS to uu i 4fS cum, ui<ii? toto t®ft? uuu « ui^ 
miUftCTR C^K3| ftUIUU 5 ftcutu ftft^ *W1< 45lu > | <p<)I<) UUC®, P5U® '&UC # l, 
ulgps, tsil^ %r<RS %UCU, TO G fuu%5 UJUTO ^u I 

’*■ CU TOR4 4mt?S , U4^ : 4nPl?S 4U# I TO4 4lTOS — 

y U)ftc®W«! UTW f4ftui TO TOu v 515-'H®|5'!> ?«,<ig TO, Ul ^ftu «i®l5>!s I 

45 4 fuc®? uiw fuftmt toi ui ui ftftnnu 45 wjR’SH ®«,<ijj ^cu ui 1 
utuiuu ^U 3 ®ra u% tog uirui 4 ft*mu to ui i 

8. ftftm <4P5 <#<=1® TO UR Ul, miUl® 'MW 44 ^<^ UU UI I 
, ^<icur® 2gf*i?pnjc5u umcu 4nR5S urju upsi ugui up^g 'sri^ i 

^fticu wt <fcu utgur tor : ftsui umuuu 4W Ul I ft? urn uucuu uc*o 

C®TOl 4UI TOR URU U#TOU 4fTO4 CUC® 4lft UM C’lR't TO ®l TO UR I 

"nun uucqu ucut p»®m ftcuc? uuiufuuiu cron5®, unrofuuiu gfri 5®, 
f Pnftum umc^S 5®nft to* i to c*nu<i to to tor utw urn uutuu -sju 
^’iftu cuiftmu (3PRl5®G to I 


Pi'eaM 'Q 

W8 Rli =55T5 ROT I 4R5 55|5t c l? fefefe? , BRSRr51 Sp5 ^f% Rfti$ 


J 

*f to 4t ft*at ftfe4 wmr ^ to %4 I 

fefefell ^PTT6 ^4414(^14 HMIt*W ^IC4F? NM ^JC*1C4 I 

2. (a) 3t-t4l£ : vijf^ >!4cbt4 'ShSbt i (R*fU5 ^C^<£i5l §1^*1 4f$T>ft^ ^ J 

C4I0& *Jtel i tJt^i 4I?1J|C44 <¥1 -mIcv 64 t4iui^ft?n ^5 ^**£4 Ul$*| 4*4p! * I 
4H4^ 44 i mu, 4*H$&rt44 #t-c4rctf4 C41TO* ^y rowj ®u*t ^| 
4FM5lJ|4t<£ £K.4 I«t*?| 4 ^44 44W4 fic»r1 SprH TO1 44 I 

#t-c<lo£d *flC4 ^p#$ 4t ftfiniM $514^0*14 wjsr ^ 

^t-C4Ifl£4 ^ilCvl $P v f$t>!4c<£ <£4t4 ^J 41 1§4 ^jw 

Wl^SM <J<j 4I* ^41 35 l 4 ^NCW 'SITTO W& ftS 3Cg4 <35^ 
filHira <£4t 44 I 3k<JlC& ^fepsj *lf4M#HI 114 'BRJ C4*R <ft-C4lo£4 ^T^i 
V$t^|2ft*TO TO*, OS'- srf»r ^5TO ^t-C4ftf 

QHj ^-c<i'^ <££51*114 fi>*t to i 

^t-c4lo£ C<£M1 44sf& 5t*1 C*i4l4 y£0£<\ 41t4$ *lPiuc44 ’fftfjt 

<fl®WR 44 I CTOt iRsfg WC44 TO ^^8 ^ m C44T4 To capp 4ftG«< *tfj| 
*if4^$ 4^341 v iffa ft vi(j \ai4 -sift 4it*i4 4*fat ftc& c*i^i 4tac$ 1 

b. <?t-C4lCv£4 V3 ('Oj'3^ ^ ft*I SWC4 C^H ^llt? 14*1 (m 4t4C^ ^5T <R<i 1 
4. %-C4ttf 4^3*1*114 ft*! 4TO ^4 TO ^5 ^t-C4*ft& #t-C4ft 4TTOI 
(Keyboard buffer) *N3Pf«f TO! i£R\ ^TC4 4$)-C4ft <£JH*i ftt4 III 
c<£bH5 <£pi$Ul^c<£ *1I&RJ 1 

O. <P(35l°ll4 ^)C4 Icv^ 4 \S?Wj ^ C<£|vbfD iI4v ^ 

C4lG^4 H<£*H4 <3^14 fef% <£W ^t-C^tWP ^fH C4TO 4>C< I 

8. ^t-C4I^ 4>c5l°1l4 44*f4 4TC4PT ^C’G^IC 1 ^ 4t4JW 

C<pIC^ 4 4&4t ^f® ^414 1 4K4CT 4% C41^^Sl443 c t'2R e 1^ 1 

(?. ^-C4IC& ^ri? ^116*114 ^iH C^fVbfB <1^5 C45H bl^l Qol II 41 
C44I ^$1 ^414®! <£C4 ^14^ WR C^bbttJ C4»H <£(3?1°1 ^W44 ^C'^41 v 5 

^ <£^51*1 ^*^44 fH4lf4\i <£I^1U 4^144 <^C4 1 ^*^fS ^j!hI>C4 C441 414 1 

(b) vfRTTOJ 4JMWU tf$ 41 c^!C>1!t<pfi<£ 4RIC43 (?MT 44 I ^ 

(?44l 4 S T 5 T®? cbl^K^W] 4W«1 <£ll»14 (Fe20-;) 

9 lf4 e f® 44 I 054^4 4 4 < fp4^M CftSfUll TOr*t4 4t4T 5J4T4 ^ 

4 ^ifiS ^%«141C44 4H C4C^ M1CR C45R 4*f m 4C®4 TO >8 4^5^"; 

4t^ ! vf) ^R>cvt> 4JI^C454 <K4*4 C54S TO ffMT <3 *P5T 44 l MIOT ^ 

4RflC44 C<jf*1 C54 5 <£tfl 4F K I$U|C44 5IW4W 02f4 e f 4>4C^ ^IIW I 

MICR-^I4^4T : 

b. 4JR45 (&$ 4ft T#T5-4ft^, 4T ^fS (Stamped) 4S4£Q 4C4 ^ 

MICR ^FTO Cb4s ^4 <T9?3 TO I 
4. JT^ 4TO <pw I 






'Q 

MlCR-«*^^ff : 

y micr jh? fa*re ^v^fjr w ’f^cs ->m ^ i 

Lj VDU-'JRI ’Ufa 9 ! few™*' 1 '4^ ^ 

» f5CT^ tjtci 1 VDU-C® T>rfSr&? <3 tiRsfia (31^ 5(1^ 1 #1 C<nu& 

| 3H5ICT tspyJ^s c®?i iiRlJw fe’ic? cwi ^ni i ^^ici f^f%^ o% 

1 ^H®5ra vdu oti «f#ns 'q i 

, jft|««52fgfe ft’RCfil SIMt^RS *rtit?I CTWIWM «^ < 3Kf ’IPR ^cats I C5IW 
(TfC^, ^P«fl ?OT <9 Wp?, 'SfW? ^C8 '3'*t! 'allWH-Slllci^l 9 f? ^ 'iTO ^5«U 
jRjwra ®*ra c&tt i *tRire?i ’ties c#t$ ^3, ^f? ^ti^a 

3fr?i fe? ftoi '5«d csti ^51 i ’’id '*ptc ^sncir ^ ^ ftc® 

55 4>I*W 'G ^iPl l •'isjar^'o 5^51 'S'^jlft l 5tel 5I*IWHRI ^5C55 

WT W)j<l<5l5 'SJICT '5I«R% 7 T15®U i 3 RSW*f, ^IRR- 

SpiR 9 F^RI ^fl 5WI l 5f < 1M j n5 5 R?tn 5^5? ^i C’TC® «fRS^ ^5WJ3 SJ515 
<iR^ spit? ^5^ 5OTJ f^5 i f5^' s TC3RI ^5rRR-£pflW5 ^fTW ROT 'SOTT? 'SIItiH- 
4PiR<3 51^5 ^lOT 5 I >4^ ROT ^SR RBus ?R* <>W RRt 55OT5 R*tRt RC35 
(aOHWR. < 1WR^, RlfiB* 5SIIRfOTB5) I 4R5 53lfw <> l? ^1 'ROTI 
5OT I ^S5 RCB ?I^sf55 Rlf^fe (IC), RfeaFJSICRRCiR 'SOTT ^5 51 

5J55J5 5OT RRI 5<OT? C5JROTTR 53Rlfe M? 5RI R^ 55 l CBIr^FH G c5PWPF 
5J5^ ®^I<C.R5 5OT C5WOTIR <J<5I5 GlJCgt ’#5^ 'RIRC® G?P 5OT I 

5»ft 5RT G C5tRTC5Pt RS5*I5 55 4£5 I 5OT C5 C^KRl ^OT Jf«R 
d!p|W1W 'SVIJ «fRlR-SpfR 5R1 RS5 5C5C5 I C5f®G, cUf*#“R 
5t*nfe vS«!5CH5 ROT 5^5R5 R«J5T? <J<^!5 ^35 5^ I %5 5OT 'SGOTI 
Rfgpfl^ ^$«IJ 5I5J5 5OT «l|R$i> 55 I 5t^5 &Wt4< 5I5I5lf5^5t5 ^55 5tB 
^(ara ^tsf5 51 Ri l d?* l fe1 > 5 i 4C® \55J R’3515 G ^RtR-SRH 55 '3I1C5t 
RIRR? I ^5C5J5 ^lIRR-gROT? 5J5G 515 C5C? I RIltBRl?? 5J55I5 5OT 5C5J 
v£R5 2fF8 C*OT ^5R}2(R3 C5MOTP1 ^5t RB5 55 I 45 5OT 45^ROT 5OT^ 
55= C55R 5SR, cPP l I^fWR 455^ 5JOTR R^J515, tfeHR5 f5^5 ^5IlfR 'RtRW- 
«PtH 5Rt 515 l <^5TW TOI, CR'JRRI C5R, C*W5, RUtBRltB cCPlWlwn 5C=51 
%5 oi'll 5C5E5 l W1 =5WI5 RHRIR-SIROTR Rl^G 55?5 C5U? I 

^515 'SMfijRs 4j l 5W5 ®=55 f5^pl RfRRIR '3OTJ5 5HR1R-SJRFOT 45G 
5OT ^MO? I TO ^RTSPgl^ 5)5515 41RT5 ^=515% RPFRT I 4 2 J^Rk= 5 
5(11*115=5^ 9 |f55l|l fWTTOT^? ftpf? T 6 ? «IC55 C«'5>5 Rt5 RKf 'a|'»)Gll e t 
5%R5W5 515OT 45?? ROT 5C5 CR51 515 TO1?5I CGfaWR 5SR, uJPiRHH R^R 55 ® 
^15 f5^ *tfgsn«f '®5I-«*trg i ’SflTOOT f5RR RfRRtR Rf555CR ^ 
^IWl fef '4MJ?55OT% 5*1^515 ^Rf&^ 55I5R ’SlPP® 5POT I 5»R5U|5 tR^5 





Mb- 2Jt*F33**T 88MPT *TT*mi*t fiWH « 2f3% ®Cs*, -J 

X^GWWB ■Sl’gf^ S«l4(.*in W1 ff*Bl 8^155 'SR® >3® ft*tl*t ®3J #<pic<i 
5(3(5 I ft’flSjpf *5lt>St 5(3(5 8^® CTM1CTPT (35<33f^ I 8ct|3 

^ >3(® 337713 3tw >3 e^nc^j 3t*ij(3 ^ 3(3(5 i ®3j ^f^JI 
(5fa3H®l(3fal, X-(3X*1, X-bl<7C*(5, WS, <pHSblc<m 3T3J(3 8(?U3 (3 r^J I 
(®n?7 ®«ti 3ffT? ^piPt'Q 'flu® ^if*t® 5(3(5 i ®(3 ffi8®5t(3 ^TstJuJ 
>6*13 8#1 ®(3X ®«5£qfe 3J35I3 ftt^f® 35l7T<3 >3(® >3353131 ®«5s|^%^ 

®31 53 31 33S, 8f®0 2J3f®*3 388® 3i*fX 5P* I ^883 3(3 <#%J 

«n® ®t? ®X»iw *ffk3 (#(5(5 i 

(b) 3j88& ®n^5tp ^ *MI*M *1K33!3 313J 2K3ft?(3 3J35® ®H>l3l*l>1t£5(4 osSt i| 
^■'ira 3(71 1 (®5l >335(5 >33*® 313*11 ®r^Ts 31 ®OTT3 *20\s'.t 44 J 

C®Bl I ($5T(® 2TC7PT ®(3X XH®3(3«R *11031 TO I 

Datum *IF*RJ 35353 581 0551 (Data) 313 38®J1$ (Fact) I C®IPn 313*11 (Idea), <$ 
(Object), (Condition), ^3^1 (Situation) t®Jl83 ®fl8, ffes (Figure) 31 : 
(Description) ($5 In 1 2)8(5 ®8®ffl*1 055)3 >5t»| (7t3 l (4IWI (Fv 

35 ($5i #5® «trc® i c®5i >5® 3t >3 ®i 8® 3<f, 85 3i 3 ??iji 8ft8 5(® *trc? i 

33(33 (®5l : 833 (Content) 4?° fiRPM *13if® (representation) 's?™ 
cs5i 'snTRt 3®(33 5(® *TC3 I (3*R : 

R$c.»(8® (Numeric) C$5l : *R?U1 8(3 ($5t 2f®T“t ®nl 33, (33*7— 33 s ), 253J 
3113, £Fff®3?3JT X®ll8 l 

4|J|*l*HMl8® (Alphabetic) (®5f : 'arW fow C3 C$5 1 2t4T*l ®3I 35, 0T33 — *3*1, *13 - : 8 
«ljl»!®lft : 5(38® (Alphanumeric) C®5t : (3 obGlW ®n®3 
<r<3R ®31 33, (333— 3lfi$3 ^133 I 4 331713 C®Bl ®R7T® f*Ft 373 2 
^SJTHRI ^ -5J3 3SJ33 5 33133 C®5| 'J®^ 3C3C3 I C333 ; 

5Jtf?p35 (Graphic) C®5T : # 31 C331 3R3Ff3 C®51, C333— TK53J13, 3fl>, 5?° : 

'srf^a (Audio) C®fct : '"Rt *N^l3 05Ut, (333 — 313, ®3I l 

R>R>'S (Video) C®t>T : 3^1313 3f3 33^)3 Cbl>l, (333 — PlC33l, ^IJlf^CT^T' 1 
3T^k33 C335^^®Ilf3 I 

1(1313 Rc 313’Q C®Sl3 2J®T3C®3 $£® <1113 I C333 : 
rsl3rUl»i (Digital) C'&Ul : <pl~3313|3 C®5t 2J77P) 35313 ®HJ fa-' '• 

CSrBT »HW I 4 3131733 313 ?5711 (®f«tBW 31313 I ®ft, ®H^IC3 ' 
csm fifStUw (,®T5| 1 

33-1^^111*1 (Non digital) C5t>1 : ^51131133 W'lPii #3(3 OS 1 ©! C3 313TC 5 ! 
ofT'OTl 313, C33OTT3 «113 C®lMiD? R)1®5l3 C5Pt 33 I C333— 3513(31 ,r ' : ‘‘ 

3(311, 35(5131®, f®(?J3 #, #351 #, 3(33 »13, 313, 353! ^®Ilf3 I <a«^ * 

0551 &IK 33P# ®HS5 f ( 3 3I33K33 33 I >333 f3f®S ' 

fe1«5m ($51(35 l$fe5W C$5l(® <#3^5® 35(3 ®(3? 35HS6K3 313313 331 ^ 




I 'SJCTP 3 ^^ Rf>ivfp^ ft'toH 'Q 

^ ■“ —— ” ~ ^ 

^ «rf5Pi3 Pwftft® ^3TO(*n -flc-ycfti. ; 

) 3 , B3(3J3S 3((3!3 31®I3 >53 f33ll>lc3l’1)®l (reliability) ^K3® C3f*t 33 | 

t£]3Pf© ’30 i 5[l?f33 3(31 3^3(3135 ?(33®f335 3sr<1K3©3 ® 3153 ^3? 

®l?( $33313 3(31 2®l3 ®31 33 3(3 >iI3 5313*13 ®[®J^ C5l5 ^3 I 

O. ^0lff®3 ^31 '3'SFW ^3 3WH1 33 I 

g. ®l<13ia513 ®3-C3f“t W'S >d3 3*1^113®! 35($t 38 53 31 I 

<t. $Htf3 513313 ®31 33 313131 ^3^t®3> »1%3 «K3 T$t3 53 I ®(3 $11^3 312)3 53 I 

®. RR>J) #63 3F3 ®(3 1$®1?3 31 3*^t ?®f3 W (3 335 3^(.<1 ®13 (5(3 3*3 

33(5 55Jl^f3 ’1K331 313 I 

3. 3f 3"3J3* ’od'^Pi a]®3K3 ?$f3 ® 3 ) ^ 5 ^ alW 3(31 0*113^13 31*^1 3K3 31 3*K3^ 5171 1 
tr. (3313(®3 31 1(3®1 1»|®’ >33° ®3 33(5 3 133^3 3*31 313 I 

(b) >sirPi ?®f33 $RI ^pl® 513f5 *|>ail'» 313513 ®31 53 I 331 - ®. 3HIP1R®; 3. < 1!® C 1I 
t® 5 !; 3. "^1 f*Hl >33° 3. 51^8® 31 3*f 3^3 ' 9 l5if® 1 31®(3 2W3 ^f®f5 353 
Sf5^1® 3(3 4 33it®f5 <133# ^13 3 < 8l ®31 5(31 : 

5 (3 1 88 ® ?®ft3 *l#% : ®PH8f33S 'S||^>K® 3^t3 33 5313H ®3( '£K f f3 3(31 

3(f8J3\(313 >335(5 >tl®35 3I$31 $(33513 (thin wafer)-3I3 5*13 ?®f?l ®3t 53 1 >fl (K3®13(35 
*313(35’ (substrate) 3171 1 ^l^Pt ?®8(® f^ORS* *17fl33>fV5 t H < 1 ■ijyK'l 431 53 : 

>. p-^l®^?®^ : ®rflf3?®f33 31*1 I 2PK3 5135(5 3K3® 3® ®II®K33 

p-5lt3 f3#3H (3*^113 ?®(3 3*31 53 I >33*13 ®133<3 3*31® 8(3 >3 (3*®33 (3(3* 

f ® 2^3 *153135 ^3? *11®^ <3(3®T3 (3*(5 (331 53 I >3(3®K33 (33 *I1313 e l® 200 
pm 3531 53 l >£1 <3(3®K33 >a35 < 2& 3^*151(3 331 53, 31(® 3lfe® (3*1(31 31*031 
8ft® 31 31(35 1 >11 <3(33*13(35 3?n 53 ‘313(^5’ I 
5. 'smftunfwsm h- 5!3 (Epitaxial n-layer) ?®8 : >fl 3K3 *113(35(5 ($f®S»P 
(Diffusion) 31 31t*R 5®(® ’?*H 3*31 53 I >H3*13 8813*3 *1331^ >U3t *H»C31# 
*133113 (32)3 333 «(3®1(33 ?*13 8(3 ®35®K3 2(3l(5® 3*31 53 1 >113 ®(ff 
3131 ^(53 *J(^ n-5lt*l 5l3*ff33ffl3 >1135(5 (S3 ^31 53 1 >D *11®»I1 >83(3! 

8llf*l5jl8l?JM (S3’ (epitaxial layer) 3171 1 >3 ®3 313133® 10 |im (3(33 53 l >H 
*!l®fft 5(33 3(3J 411X83 81^ 3R*t (Components) ^®8 3*31 53 l 
®. '5T3TX® (®lf5t, 3t 3lf®5, (Oxide coating or Masking) : 3lX(33 C4IHI *1*3^ 
5131 3K® *5l#l5)l8l3M «3 *58® ® *l53Ff3® 31 5(® *11(3 >335 8^ *n5ff 
3R® >335(53 ffl(3 ®F7lf5 (7371 31 3T3, ®1? >33 <3*13 883*3 ®lX-'5T$lX(®3 
>33515 33X *n®ffl m (21131 pm (33) ?®8 3531 53 I #3®1C*I ^ftlCSH *ITP1 
3 1)|(* l 5l l l3|3M <SC33 ®*13 8(3 2|3l8® 3*(3 >3 ®l3|f$5 <S3 M3 3*31 53 I 
«(3®1(33 8f®g ®R2t (3(35 51XC5H5P#® >u 8(®3 3151(31 >a(31lX® ^3 38(3 
(33153 >335(3*3513131 (3 8(*t3 8(*I3 ^1(3 88®*W 2l8F313 >s(|X83 88^ 



^b8o ft'&aH 'Q 'Spjfaf ^TCS^ , r ^ 1 

TO'HcH^G (component) ?I '? 1 9 R 1 1 %C**W fa*t? 

^ 'SlfaRITC^ ‘^fa* (etching) ^1 ?m R3 I Pffal oqfa I 

^Sf'PBFt '5R^S $3 5#C9 SJFS ’W'JISH ftsfij 3RJt I 
^ ' 2 fC®J^sfS ^ ^16 ffi 9 ! | ^41° cwt *JIC^ 'GCUtyfa CMS 

mm fS^t w i ^ IS 19 ^ rfti m? nw * fi 

touchy *m ifw *m \ 

5. (a) ^ Wf'lfalf} fa}) ?5| ^CRtt ,IjHferS<t i j}Rfafa?l I 

^*HRi<f^)3 ^f& nr?ftifc? 'Spfa , 3ppti^<iD <^<5 ^ ^t*R ^1 ^ 1 ^ I 

*jfi> n-t>fal W^tfircrfNl WfWI 4<£fD p-lJR 9 ! <>(IWI R 8 n -p. I 

n ShlVs* to? 1 vfj'^'&iw p-^ 9 ! '5i? 9 tf?<i5<j ^TfW ^£JTOfg n _g|^ 9 | 
??IW p-n-p JjRfa^ frsf? R3 1 £?*pfa<P n^vac* falfiFS $ fasffrs j 

TO? 'SRJ 3aHfa%3 ^| ^ 1 C?I%\3, 0>f?fa*H, ^HSU|<5, ^JTt&^n^ I 

$v£JlfavojHfer$? ^l i 

^rnnf^rot? : (Amplify) *f?faa srf faw 1 ct na 4? ^fiftay 

(Input-^S?) <2R^3 ?<W^W (Output-^) fafife (Amplify) TO! C? I 

n3£$ ®U'Wf?WBll3 TO? 1 $C?<fllafH<£ <V^w JnfVSsc^ ^TTsrf^PfRIH I 
fa?t? <H1 R3 1 

(b) (71 ?3I 43 Wfl3to* (Input) *R^ ?8>M» 3fafl5tw> falfas (amplify) TO 

??r ^5 ^jwISwbii^ 1 5w^SjR 4 ^orsrfa^pmnT ^ TOriffi to^w ^ 

?fafift ?vCTO$ TOi 1 ^sffinfaTOfl? ftwM R3 I TO*! 

TOO© 3! fafife IfHfSrS? 3FRI3 <&I\ ^ I ^^frSt 
^mst C5K*5 s? 1 SRTC53 (base current) 

9 I^I^ sfim (collector current) fel5 9 ff^l^f ^T&RJ I ; ‘ r7 

5RRC4» (to CSCT ^00 ^C?l fan ^f^JR^P 5RR fane? 5RR ?*3£5 TO i ^ 

wj fa^j jjhfisr^c^ ^uinfa? , i^!<i fane? to r? i 

(c) nwm fiRfa^w (Rm « ^w<wiR^ ®roft 9 tfa<^w ^ ot i ^ 

jaH(«rS<j ?en 1 

jjHf^ J< (FET) vfl?® jJfHf^rSw^ 9 f!^ fas ^IIWlbHl ??I ■ 

CTO? (FET) ^5 ^ *rac?? ?R?5 TO, ^5RJ 4C?S ?m R3 
(unipolar) JaHfSr^?; 9 TO5C? j^Rfa^C?? CTOZI ??W ^1 ?R^ 

TO5, ^F5RJ vfie^ ?fa 9 tl 4 1 l? (bipolar) IlHlSrS? ?C^ I 

cto?? (MtB ?rr 5fcnbi to^t c?i? S^ic*^ 
nfa^fMT? 5 Rfa%c? ^ryi ?i?iw R(??ini ^^5 c?t? nrc^i? ^ 

O. (n5^C®IC^fal&3f^^^ni?OT|Rf^ 


w 




vb8^ R|>|iiPT 'R'falHW R^IH <3 

\b. <$. <3C5fH 3BJ ft >43° 4fi> ft <WOS? *110*1? 
*i. ft 4ftv 4fi> ft 4105? *110*1? 

*t. ft^rw 

4pTS ^(5 ft ifRv c^( *\(5f 


^rn : VOb'*1 a^S-o8 





i. ^tpjh '®nc»n : 4 xio- 7 oac? 7X10- 7 ftUra wiwrot ^ 

^•tniR 'Sttcsn l ^1541 C5 «ilc»il(.'o Oift C?fi> ^*1 )hW ?HC®!t l ^C5 ^“ITSTR 
3^591 ^55? >55$ frfCft5 ?5 I >55 5C4! ?1? ’SIIWRI >i<ict>C5 C4fr 

croft mstra '04?Mj 3HCFC5 ?? i ’353ft?ft %?C4 C5$ C5C? 5^ 
fistic? *iT^?n 515— croft < ft®! < 'sjpwift < ®!f^ < 5*3? < ^i®n < ?i? 

cftftw 55 : w*lwl 'iwItJ *!?!$ C5C? fi|ft<W?, sjft^cj ?| pfpjC'R! gjg ^ 
^ I W I ^ CMC? *lft$ 55 *f?lofo 51 5! 5*f I cftft? ?4- ®!M, ?f5j >3 ft? i $ 
ft? 5CS5 3 Tvft3C e 1 'SRI ?5 5*)ftft ?4I *114 I G*)?? — 

3^5 + ?i? = ^?P; ?!? + ft? = 3U!C^t; 9H? + ft? + = ?mt; ft? + = W 

?. ^c 5 t?ift ?$*n? : ^ftwftai c«ic? ft4N§l?»iC4 *tw cica aafta 5*5 fag 
c?t55 ftftjj ^vC*! gftafe 55 1 ct irs'aiftaroc?! 5«f*tw ?$ »w<Mi5 5ca 
4Rsi?ift sflSift ?c? i «K4Wifi wtfrtroc®n?i ’troa 'atftlW 5ft ^ 

ft^-?W^t « 3RP ^f? ?F52J?!^ SfltpRs ?! ?w£f 53i 5E5 515 I >5W!3 55 5?!5C?<! ?! 

^3 5*515 sri 3n«<ra«r$ ca fsft*?! *raft ?j55t5 55 *s$ <«4Wil4 5$*n? i ^ 

»tftera ?rt c?m ?f? ow* ftai caste *£ro? a^ift ?iftaroc?ra aram fa 

$*15-ftC5 CBilf ?lftC5 0i51 55 I >505 5$ b'llH folft? 55 I 

>a?ft?2if% : 5«ft« 505 gn^s ro= ft# ^ <5% 5*5 ftca c?c54 fafea ^ 

55 I 55ft 515! 5^ 5®TT5®! ?!5K!t3 5C? >55 ftft«?T15 oSHftstfl^ 

?5ift 5I55I5 5551 55 I >5 ?5iftc® ft?M5 55E55 505 5151 WTIT?® 5?ft5 
fplftc 1 !? 55C55 C5^? 515T uplifts 55 I W! 55 WIW ?l>o|R4> 55 I 

Hftlftf : t!?155c5!55!ft<3inf^ ??CW1 tftft 5®n 55 I ># 5P?t ^#1C<55 
3R? ft^«, 5>**tW5 cafffea «|?C?5 >55515 5lft55 5J5f I >55 515JOT 

?!5ft >55t 5sft!5ft 3f*f|^ ^TSJ® Sj«ll®ift5 'Q ftf® ^ ?T<35! 5t5 I ^ A ' '"' 
5?5CS5 ftft«?!t5 tftft5 5J55I5 5C5 ftftC5C5 i 

?. s|fttf#:ca5!!?l^C5155^??5ft^!5^C?IHf5!!5 5t5!C , 115®5C55f^^' : ' 1 
W! ^?i«ft3 CT ^!5!^ft 5C5 '5IC? Sift#! 5C? 1 5PH "ICT5 3)ft»WC^ ' 
Sjftdft CiH!5 SRI ^pP®5 « 3RCV5 ?ft?I : 4jft*«ft C5R15 ^ v 

<3 2|ft««ft C1H5 55J5ff 3T5C55 ?T#I o.i CTC55® 5}35T SK5ISR I ^ f 
^Rflft C«IC55 2lft»«ftC55 ?!t®!mt 555! 5TC5RT I ^55!^ 5jft>«ft CIR15 ^ 


•2JC5 S 3R'3T ftf3T>a? 3TT?T5 e T fTO5T? 'Q >b8'S 

4 )|§!IF?C?5 55I?Sf «J?R5 >55? 5P5 5C5 C5? «jft5*f®r® »pf o.i C?C55C>i>4 SRC? 
fif>C3 'ail- r i(-'=> ?! I 55I5I5 C5C5'J 51^P5 '*tCT5 C55 >505 ftb|u/(.?C<p® | ^55!t 
flfttflft CIRra ^?J ^5? >3 fijftlWC5>4 55I5^f ^?®5 tj5^ i'b.'b ftft? 
gjjpsi >3 5jft55®!55 ’JC&a 55)<Pl5 l ja'^ i’b.'b f5&!5 5'35l 4IC5T5? I 
?^pg5 5«l<i'»l ?I55I? : VilC'ilPiUW ?!5? >5? £!5>I4 53 5I55I5 ?C5 3T^C55 5'ol'S'sl 
jr? 1 55 I >515 '5t®fit?ft55 ^S5? ^8, < ig 55C5, 5! 5^C55 oqcvr? C«!C? Sjftvfto 5C5 f?C5 
?IfC? >55t ®15!C® 5ft^5 5l?Ci(IWM 5C3 55! < TC5 I ?fS5 'S®rWC1 *PrS5C55 C5C®- 
qpc® *jfft 3f^j 3^p ?>el4>sl ?f55!? 555! 55 I ?IT5f?55 VllCirfvBW ; 355 ^fS, 
4lft*fift 55?, 555 5*1?! 5ffft 55?ft?T5!C5 ft^gc® C?5t 515 I 

^ yiW5 ^35 : ftf^ 5I5IC5 ?I15!C?5 5C5J &5!ft®! '5155^1 5t 5C?5 

?1? 5JT5R5C55 <5 C 1*R C 1<! I >5C?5 55I5^f ^5C^5 5C!f5 aihSl^gift? >55^ 

>5 5®T ?!!51C?5 ??C5RR? ?5®TC5?1 55155 ft>5t 55C5 I 

♦nftft? fipFT*! : 5ft, sfi> ft^?IT5Tt?5 gft?!? 5513FC5 q,><3 q 2 >551 >5015 55J5^f 
^5 d i >5015 5C5J 0l>5lft? >s(l«p^! 51 ft?^t 5C?5 5!? F5C? 5f*TW5 >Bi!S?IC4, 

F«Mi ^ F = kMl (i) 

a d 

t w, k >wi^ifvN> ^ w 

i m\c^ vih^ ^ ^nn i 

(i)^^5ftac*t k= l 

p -SiSi 

K. d " 

# ftfts ?!!5TC?5 ?5I55!5 ?!!55^t <3 ft?^? 5C?5 ?1? >j50p 51^5 5jrai? < Hft? 
5C? >5 ^3IC? 5]>S!Spnft55 5! ftgfto 5ft5 ^53 4? I 55 I 
11 'S5W4 ^>35 • W »il>fll ft5 51?C®1 C55C?! ftft§ *(ft5r5C555 ?5jftC5 C5 'sft | s2f4(5 
'SI *lft5!5C?5 ^ SIIC35 ft«51®t55 3!3J!g?lft55 | 

• '’ift C55TC?! gft?l5C555 ^5 3J1035 ftb4ra4 V 55 <55^ ft5 ^?3^T5 ^ ?ft'<l5C?4 
j C®^$5 |?C5 2j«3|f5>a >$ft^5J5T5 1 55, 0I5C°1 35W5 ^PJ!^?!C5, 

1« V 5!, V« 1 

V = IR [v5?!C?, R >555^^555 i R-C5S ?ft4l5C5>4 C514 5?! 55) 

-• -I ' 

'* ^G|t>ah : WRW 5 ^l!4CH ^ C*WH «i) 1>|<H!<J 

m ifPRR ^ ^ ^?1 I 

^ iVV'b ^lc®1 1 5. ^St >j^qv*>j<q >f|cv| <£$ ^C<Jh <\(y] dwh) ^ 

ISRHC^ 5 ^ICElbvi}*’ <1C*1 I 



^88 ftf^PT ■’TT'rpa't t^SSFt <3 ^ 5i ■ 

ftcwi $fsR « c*rcj}r*i $f»egg *n^pj : 
ftwg^feR 

i. ^ffllft 1gWC4 fcwi gjg^$ gg I 
g. <SSCS W’lcil ”"fl¥ 3P1 «nc* P l 

«. >SCS C^51 gig ftftl*lM C'llft'S gg I 

8. 'JJC'a S^dIC 9 ! gtlP l 3*RI '9fl # llft ^'it.'StJ 4“W ggiCTI gg i 

<t. 4 t%?RI <p|4‘r«i , '®l SH go% 1 

c*nJm^faR 

i. <$l« 1 lft f^CTC<J dtiSM 4H5iO gg 1 

g. >iK® 1 

o. gig « eaeSrora ftag ftfa^w cufto gg i 

8 . <4C® $gj gtw grcgft^s gin •q ajwiftg ftgCT "‘■nft^aftrciig gggpi ^ 1 1 

<t. ^ ^fsegg sng 80 % i 

g. f. «nftg grffcapiflf «png*t : 'sitoi snft, g$g gswgisit ^ giTOr *gg ^ J 
ow ’llftu C^RJS 4°C ^5M*iWig *llft<i *PU>tg o4f“l *HC4> gpJls, v 1lR lijggg g 
^tft gg 1 wgnt 4°c->38i ^g gi cgft gpi gift gh^i gg i viiftg giftg gifew 
■SpfRM '3I«fa W ’Wl^fs «WMC*P JTWRW ftiic,»w gjfeaR 1 *J®gfc 0°C WW 
'siggrar gnsrcs grot 4°c *ife aiftg gg^ guseg ^ wrorai ^nc?n giw® 
gg^gsgpsgrgcg 1 o°c c*iw 4°c afe aiftg gjfeapi •jpggg pwigra i 
'•>. gr®g ^ftg ^ttw ftgr*. *n$wg gflg ’wprfl ifa* gt gpig ^nw : gr? 

R*jk yilggi^l 1 ^ 1 ? flfi'oi(44 > '»it^ giog -him w'jjt'i'p op ggpfg 
«ngror fBft fg^rsifg^ gcg gieg ^ agg^ffo 4 *jfi} *T>4gRiw ^f 
gcg gtgrcp ^B»gg gcg i ^ 'jm^i ^mp bhj$ grsg *|ftg *iiw 
°ii^wg 'si^ <{'3’ <pgi gg *g 1 II 

*t. ^wi«i : gspfsj iR5f& Tsnsftgs gs#i tfjg?. g^#tft «*u i ^ 3 

5wf^5 gw srSrj ^ 1 gwst sprs fin ^ if&n 5?t * 

vfrfS Wfl l^c^w ^1^ *iWW I 

f*t^5 <<&$ fimn/ra 1 4cs csjif&cR? *tfon e t ^ i w *n*ri 
WfSI QftZ C2flf$FT4 Wt OT5nf*f6?R^ ^5 *ff& | 

f6«i <^it> ^xnrRi ’if® c^Pl i ‘y g f^ ^* !ir 

mmj ct l^t 331 , xs fo ^ ^rsni ^icw s o 9 \$ fiRn ^ • 

C&F\ 3>\Cb< , 6||V||VA2|W ^vC*t ^^1-5* >iWHJ 331, ^HT 

W^5| <?IK^ i <l& W! ^5f\SPf 331 I ■ 

s5Rjfel 5 > fS^t v£RT ^ffe ^CH4> ^5J I *R?T <T»lCb<5 srHMRJ ~ ; ' 

^ fim ^ l v£itf© ^KRI ^HWW crtfal jt 331 1 c 

^^*13 ^ ^ (7f©M CS^S TO TOf C^lffel TO TO l 


m ^mmrr ^ ^>8 <2 

"3 CTO ftTOR : ^l^cGlPi-h CTO R'ol'SrH 2J&TO <xi3sf5 cTOs igf!> 

^efC^ 5 TOf& ^5IC3 C^TO? ^TC^ l CTO 1^»F5R 

1 cron tor^ ^ ^ to OT't cto feiw 

i4TC^ 1 v£RI Wl t&Sro ^ 331 I ^5t TOTO CTO'S ^3 RwlD-i CTO 

I ^51^7^ i TO^TO CWt <?TC^ ftfeg fifTO ^nPllTO! 'oft^W TOTO CTO 
7 T3J3T$T I 

; Oi^ fTO^ $!CH TOf^$ Hl<^i)H >5jf^ ><JOIH* TO^ 5 C3 

^3-3PTT?lf^3 5 ^<®1 <^W 43v C^ ^I«1 C^CT ^T^^fC^T?! 

’, *#gcs 3igp# g^ gi •gpicg c^cgg ^ afgwPr® gg, ^iw? >wtet4 
'sps^g-d^^a gw i 

v. ijacg ®5rw grjg ^stajjg at^gig ^»i<h : gigg ^srca? ^ gcsi'Q 

cgcg , siR j p®g S'gq gg i acg >3 ftcg 5lcg 'Siw 

gj^cg gw i >3 gigpi Ptu>^ gig^cg x $r < igi3n p^ifgg >3^ 'sacgg ftcg vzpg*t 
Bsfi gm i grip fera ^rggr, si^lggn « gtgggi ^aigH grfgg gmg 
I gig gg fgj 'oawg ft<.g ^g4 ^aiww gsg gigp cggtggig gig 

gRg? *tr$»n sticg i gig ■gs c#t gg gig giggp*i wsi« gg grfgg i ^ gggOT 
cgcg gg 'oacg ^ gig gia ggt jug are i gigiggg aifg so.88 ft. 
fcggig gigp gta y cg*iftgw jag am i 

4. prop aiftg giUficg cggg ^rgfggi cggi egg : gift ^gggtgcgg ^s?gj i 
I 4H%?rog 'bo-g<? gwt gift i gift £ii%gegsigcgg gftg^ngg geg i egeg aiftg 
I gfl»l«c'® eggg gigftgi eggi egg gi ftggia : 

*tiftg grsieg cgt^g giggro ftgsg gggg gg i aigg gg <3 gigjgtgg gggigg giRg 
gg, gi gftaig siftgng fg^ i ^c?g eggg ggi^ R*i*w Rlyg gg i grfgfgg gift 
, ftgtgg egeg cgiftgig, gSiftgrst, ^ngftgig ^snftg 'wggegg oiggigi *i8 i wi 
ci% g^si « gpgig eggi gig i giftg ^rsieg ^gigwo ^11 gg i 
% csRcgresp : ftSfeg i w ^rgf^$ ^gpsp gigi^t gi ftScI>*ig gi sppwg ^r®i 
’1*^3, gjtlfe giggs ^sicgs whiegit&w gpi i -?i«ift<p egneg >3igt oggiftg snftgg 
*Kg fts&iiit-n gp^R g^g i e^ig ftsproig egro® >s5 wi*ftiflJ*i ^nftggg 

f ’Uivrog , 5$ig gc$i g^ fwig gnffe gpg ggs, >aeggt^ e^itgiC’Stig gieg 
^iftfegsgigg i 
'®RCTTOfTcgg ggg? : 

gws 2gftti lags esngs ggg gsp; g. esnftg g^eagw ■ > igig«i g 5 ^ i 

^Rcgeg eo» i cmc<s TC g g g?«ut : gpg egeg go C3ff$i gi so ft capronesiig gieg 5 1 
^ -s rcgi estrsi gufticsfig ^ <s& ewst eggi cJMcviwft i 




\b8'J» '3W 3 T3‘ 7 T f?feF? RASH <e 


— -^*1 


? 


8. TO 


•STTC^H aiO l CCR aJTO : 'Jin C? 'NfflOSFl CTO C?fi> ?lf?C® SR^r 

^j^a?n®n *m w ?# ^proi? wn "ittai «i%:®w ^ 

i 8PmTC5ra *Fn -m «to -gw w\ cro i $ ®pt ^proi? cro? ?*f® ontfas 
ffR5Rj v 5 % c'iwuw c?Pt stot? cnf?® 'iiRncsrcro ’ifirat't's csPt i ^ 
ros? ?rc? fiiPr® to? *tftc? ?l?vl*i® to i ^wifro i nftc?? sj®fsc?<j 
\si$ 'sraii^'s ?®; to|? ipi4i? fro? 'sjtc’t iRi wr *til? cro 

c<f?c? ^snc^r i mro iiptspsipi sifiRn t>»a»i<piMi t>«iw «nc$ i 

51$ '5||$*l : io° t»i«iPniW ®T , TOiaJl? ftcb 4?° S'bblt? <S1QI ?sc? ?s^j 

smfe'TO ?p^lf® ®t ^ <#*11*1 <Mi(?l'i> to >4fto srP© t%^ ^tn 
? 5 l^?-®f$-si?(i$c'5 ^tfes to i <4© crto ??c<m "sn^sT ?ot to m jrj? 

?i$5ic‘i «? ?<n? ^va 0 c^Mfror? ®iTOrara $?faif®® to i 
TO< ^TSt ?1?T? 3RJ ?JSTO5 i m ??OT? OT$T TO ?1 ?TO OTTOS’* <75!$ 

?t ^racsi C2jf?® "WbMC 5 !? ?>?*|4 ?>?T TO I 

P. PlpRTO »pHW : Sif®© P#RW b$«M$l?®IM bT# '41%'feH TOTT 1 }? TO 
5wwi# rtotot^ iai(%i5^f%^<RRT5[^5l>iP!«H i >3 «!r 

^e, <4®© 'aiga ^fl 55 i^5<?®rcsi3TO?ra? 5 l?Wf?fa , W? WRS<4®«Pl i 

?. C%TO Rfo?®l « ssi ^j? ^TRTBT $TO : %5<?t <a ?© fo??t gsflf?® 

3T?rof c?te RPri to? ^rra i <4 o?te *t*} <4%®? ?iw fsfen to? ?t frost 

3iMC.*l* t 5 3?? CSC? 5 SSTOC? 5 ?Pt*Pwl ?SCS 3T I wlCTO •iRS’l SR^giC? 5 

fife? ®! i Rfs? OTti^si s^f to? st 5]$®^ *ntCT $ 53 ^ 

c°Ti(.^ 4 *mi m i 

4* *11^5 ^T *(1$5 <3TW CTpt ^5Tft ; C?H ^ ^ ^5liJ 

<rcs ^actR cwra <jsr ^ i 'jsn « cptsj $« c?ra ^ 

'iii>iw ^i^f ■$n?i ^ i£rs < 11 $® ^pn « ’ll®® <?n?ra ’wh ^ 

"5)171 ^JSTRI c#i i to®! , j e ti?i ^ ^ ^ ^ 9fI ^ 5 
'iiRTs?! liR <n$® <?ira<i crai 'siw^ c#i i wi ^»rra <1^1^ 3 
■sin <mi? era ^n?Rs c#t ra i wi ^ira 'ssr ^ i 
c?n5! <3 ^prt?i -2PF5 <3^i to r Tsispr w 1 - s ' ' 1 

\3TC*ro ^1*1 <M ^CA I 

<S. HHTO T S CSBtfaR 3tPp t$f%TO? sJTO : 13RIRI W1 - IK 

C>fr l C>HC» l C>B I fe'aR'il (DNA)-il ^ *lf3?^l TO ^ ^ ^ 

85R® TO 5 l "WlfiW l^wPfl OT»lt ffiU l W1 TO^s 
R i «l^M5R| ^ITOR 3WF*t WTWO PfO^ Wt® 

to *to i c^stfro (<l<Me , -i«i 

^fi| TO, ^f#451, g4ff$l, &\5 <?Pl$ *HTO, ' 

CTOS vsnopit 'sn*!^ TO'l, ipi <1175 ^351 $®JlfR C?fRl <7Nt fRC® ^ 1 


'SfCTO?l‘ 5 T 1 $Pl<iPT TTfTO't Pro 'G «JT{f%S >b 8 8 

if «m*H4R4 : i£TO^5 'sripn tjTO -^ej 'sfejm "to ^i «w <ro 

TO^s >£Rs s5up|to 4 (Light Year) TOT i ^Jtcro c^t 3jf% CTO*C® 'S.oo.ooo 
#C«1lfi|i»r< i s|fe ftPicD i >0,00,000 frotlfifl?)? siRwksi To! I <rj?s 

^ ftSU’ (Light Minute) IVR SiPHUft 

CH, TO5W6T5 <3TO1 ‘iRS 'Sll'WWk ^R1 TOf^j \5^R TO ^ 4$ 

^ 1 TO CT, ^?pK 3 f 5 •’jfvtft CTO 5 i, Vo, 00,000 fTOIllvilJR «jC3 ssne^ I 
TfTOl «il(. c nl C*I 'srtropri 4 Csi *lQ»tl e t TO^Tt «» 8 , Vo, oo,oo, 00,000 
Iwil^R i 5 T\C*K , 1 l jsi'^c<P TOT ^?l GJPm»< pTO)ft$l?, <». 8 V X io** 

fk*iift&Ri ^r «->v ElPrcrc ^n$®! i 

TOlPW TO3 : Tnhjl^l "»)% TOI ^ITOTOI ^W1 ^ ft?it6 "•wio^lw ^ITNt^ 

TOT i ^1CTOR3) (Light Year) %TO aifefS »HPn%l TOUR < 1^n’1 TOT TO I 

firfora rt TOM’f*! >a^f& crotro ^n®n% i toicto >a ^troifro 
'ara'^3’ i fsiferorc to snFifro 5 «roaR toj toiot? ^ liRsfS to=3t i ssngt^s 

%TR ros *l)hlf*i 03 TO CTO 5 ^$3 TO O^.ooo TOTO 5 ^ I 
^UTOfTOTO 4JTOP11 CTTO ^R 5 C^3 TO3 TOlf^S TO (75Vp filfefS TOsai C^jlll 
'iPi'?'® ^\CTO TOfTO R 1 ^STTO * 1 W TOf^S TO i CTO 5 R! TOTO 

H^ireiTTT JTJR 3 R CTOT ffTTOf^C® TOfife TO I TO ^UHlfTO T 5 ^fes 

sips ctcto® ^o IronfvSra crot TOpfe to i »ni*iifiw c$ 1 sr?^> 

TO^l TO 13 TOC® ^$5 To ^<? ftpRR RTO ®TTW I 4 TO^l TOT$ TOlft® 

TO ?I M 1 WI 4 IU-* $TO I 

't. ^ mro « TO TOs^m TOOT : (7TOT ^TO 5 CblTO 5 TOC^I f^C5 31TO 
WT ^lMC*f<T TOt TOC<^ Pmj'SW TOS ^ CTTO frof)® OTP viRl TjsH'af 
TO 3 >ITO^I OTP TO I ^TO 5 OTP? fen? %t| | ^>T I C? 'SJIC?^ OTP <3 
Pf«bi><q'II 3 nf?g fef)® CT? 1 ? ^ 1 C?J TO^*! 4 ?? ^TOT^t OTP « 'j??'IT '®nt^S 
| ’WCT? 5 ? iTTOff ^5 ^fros ^csi fe4l ?«n TO TO? >3?t CblTO 5 TO 5 # {jTOTO 

^Rc? 5 -Nifg to? 1 ®i®>s? TOt4s to *$& ®nc?*i to to? i 

T^$t? 'S||M*I : <y<pf !5 g 9 ® ?T 'of^^lll <j^<j TflTOlJ TO?T Jl? 5 !? f$? 

__ \ ?#t? ®% SRICTO ’ife'TJpi^f^ TO? SR) >i^ ?r^)c® 1 W 5 BII 

?®T <3 ®f^ 5 (?n( 5 ' TOl? ’f?i 1 ®C® f? 5 K pfr? TOTC^«T TO I 

C’ttSiferm (Petroleum) : c’mStfew "g®r® to$£51C5r 'q ?s#i fro *#5 
CTtPl? TOfS l C< 1 cSlfe|i| ’■PtfS ofilfD-H »pf C’©! st^e, TO? > 5 ?l 
'*3%m S5t4r^ c®*r cto 5 roics i c?iSiPtto ?pc® totrs tuto*!® ®?^ 

OT! ^ ! (Crude oil) C?T?IIWI TO? TOCO'S ?^® oQ ? 1 ?I ppfRK? smfe 
P^^? TO?C5TTO^1, ?T sfl^f®? 5 ’1)1^1 (Natural gas) •TTC? *|(5 (b® <31?® ? 5 fS? 


&8tr ■sreawa’a fafa^ga f^arta 'Q m 

^I$qsW > | 4 h, at 'aul J i«p|*5 *llCN < lf5(i'a, laWIMI aa 1 SFpsaw af|^fe$ 
c&n .gat «ii)i>wi*5 aatarea ata%, ^ ^ 

gat <7t I^CTM gpR ^‘ifa'FS gat <gPltH) aWK RWSfaj acat$ f 

c*ufilPmic>Hi t5*afa : c*iuilPi?il»f ; f*re» S^ia gat tftwa gfsrea f*t»TRK^ 
'5 wR('S £#fa ♦rapfo <3>fa gat aWRpfa ’tfito'&'R atajia ^|f$ Vin35 I , 
C^KRt f*WM!a caaa «*»imPt*1l (Shale) « fpttataa (Limestone) sSfHRswa as^ JJ 
SctMWI'U afalM terft* aaftf m 3F5 area gat ^51 aaa ^Rtg% J 

^fas ssreaa sjsrea ®fP5 ^saa gfetR** aaNf caw caojifaaia ^ca «ttw i g 
asRtPWf at lptmaw Wdllftaiwa $*R PPIt (Source Rock) aw l ^ 
2®faf «Rfa 1( 4 T'St! 1 * $fai Cftta awat afl^t C3%$ ^3 « n ^ | 

TqgjSt'S gatgfl*it W§ta "RIFfe aft® C55a ’jft ^Rtl? ’*W1 ajpR ^al 
'SW 5^5 <3 yeti's ?®faas aaptf Swi^ RaWoRa ’DPI ^aiRR w Rita 1 3$ 
wreat g*tw>ia oswa snfiw at Rucaa anft®i aiaa ^ g*ii<t>i<i caifiifana 

Z«tR<p RRIC«la *t?taa '3R? 'atw^ltH fa»a I 

R. CRRtaasta : C^ ^13 l5jrai???^fe 5 RT’SOT5 5feB !J5l i 

a)ta R13I ga 5 CRJW ^ ftfafaSia ^pp 1 gC$ gt>l>l ^51? '5||C%, C^itJl isw'Dl 
<J'SHI»ila RRJ ftta <J(J? olPiw CRat 5?t 1 g*W>1 C5J8 WIM"H *KH aalGl •jot*) t 
ftt6 Jjfata CRat I aMlwlwa "STtaj 8/® fat Ra Cat^l atfa fata Cat® Rita I 
CRRPWttaa RtsO ^C«1<ft2ftai Rfa* ' 5 tTC5 ’IT ^ ^ '5TGRI *R3 ’IT5 # 

TO ^ OttW C*tC5 I ^ **RR «l|i)W? C^PTC^WT? ^piU5 , 11C?l ■?!# ^ 

I cwmra «Sr ^TCiRI w ft 

2jrai^% fa^rs. ^,*13 ^ca «nfej i ^ ^irr arac® ^nas . * 
**io$t ftfiita ^rtB ani ca, a^ sja sw an^B ^snfa ^i^na 
casjCTt apwt «nw at 1 

'is. at. ctiRt 'saca anpsc^ra ®a^ <3CBtR ®a aw i ■& ^ 

aifaca'S^t afat* c*ttaa a^ca caa >iiav ^)ft*faa •I'tct* sifaatfa® a*ca i 

’•t. ai^scaa ’9c®tR ®caa 'traia ^oo ai^t < t 4 s fa^s ^saia anaa^a aw 
fa^ aataa aRfas? a^ aicas i ^ «ca cassia ^aa sjfaa#rs aa i aw 
attvfH-spiH op? areaa aiaKat ^ca areas i 
a. *tfaa £jara i ^ fa^*R ^iffaara ^ta aaa cafatfa asaw 
a. ’jfafta f»wasia«iHt c«reas ajfafars tjfas ana arsrea ?feca 1 ^ ™ 

aireaa acaj asfat ^ft-araa^s, ai^resR ata arant®, ai«iwa tsi?-at^i5S 
aifat atarea >afaj5 ^tfars ^ca ’ifa's ajR i >aifaE 1a&® ^ 
>#rsafSaw i 


areawa’R fafajw aiaw R«ia >s gi^ 


M 1 ^ 

TO ^ ^ 3ZF & C^M f&iffa && 

fK a) ^Htfaa aa'B’Gareaa e^tfawa asa ^i * 

Kb) cpu ,<r» ^ntcaFKJpreaa awj at^n fafi’t'i a»a*H i * 

■r C ) uitcw asfatS5ia fa? ^ 

^^H^Biafasreaai^asatata? 5 

(e) MS-Dos fa? ^ 

T ( ft ) an#as asHSD i c aa asi® atsww anwiaai ^a=a i » 

|(b) ^reafaa ®iai fa? -5? ®wa >[faai « ^wswt fa’R 1 8 

P (cjasPa^^CAEaawanafafa^? * 

a (a) 'saj grgfaa aream jw ^iwuri w i , ^ 8 

’ (b) cagcaa c®5t sreafat <ira? aiciJrealSas cs5t sreafai >aa atai ’irfai Ra s ’t e > 18 

* (c) CD-ROM fa«rea c®5i aR^'t ^ca? ^ 

8 . (a)RADARfa? RADARfa5nRaTOasca?aiMitasaRi ® 

(b) Transformer fa? ^ a'fa W i 9 

<t. (a) fafag aawa <pH5'5ia ca^safa a*fa i 

’ (b> CT&vsafa^wiafa fa? siwi «« cn^fasm «tiwiwi asaR i 8 

(c) Modem fa? 


■51^5^ C&^- 


i. (a) q HSfr ta aas5<3ajiaw srpts «rea ^sia asai ara 1 a«n- 

I ■ i. fat%a arp5<3ana (System Software) ^ 

» ■ ^ 'Sutfsrea s *H aspS'oajia (Application Software) at aja^na^ awdana 
faj aasB>3aireaa aastac®a ^watwr^L : 

[ aatp'dana | 




| t5uitgeat»ia ^ aa^aaita [ 


^ v 

| ataiaa amtgwaa cenatal | anfjrea saa ^^8 tawta 


fatfSa anwsrea^ carata 
l^^fireal^? facSa 
~os§reaa atreasrea^ 

- eflJ'Gafa anwsrea^ 


fa?5a atwif^ oatsna 
_fat^a 

-facsa *narpataa 
-fac%a lafaSla^ 
^ijarBa cawta 


f5R7?a cswa^rea^ csttstTa 
- catatfai aat^w® Staw?a 
_ (atatfav >4fa6a '5at5 e ta 
-CASE 



(c) urtRm 3H$5l? 3 frft ^ 

** ^ 1 IK ^CJFfsICJTO CPU TOS. RAM, ROM^x, 

«fo wH86r g ifte 5 a i ftnpR #333 4 ^HStJim 33 ?^ m 

to 1 4jjR*-icCt>i Rftftfn ftfo 4 33 ^ 3f £ <i$5iM $ 353*1 1 

<® ^ ^ ^ l ® t '® <1 ® rs ^ s 3 toscto tojw 1 #*t$5rc a ^j?i % 

^ 3# 3 CTO, C3? TOTO TOI SJCTOr% TOff (Data) 33R 353:s 

301 'TO C3? W ajffH 3313 ^ISfiuc* 331 53 35H$?fC3 MI I ^3 3J 
(input) ■^'sro 33 m 3 15513* 1 3)3 t»c®i a} tsmjfroj *rs 

^ ^ ^ (Processing) 3£3 1 sifaFTORM 3TO CTO TOI igRSTO 


(e) «<PMP MS* (MS-DOS)-TO <p!\ *4 5 ^ ‘nft m. i wB ft* oncalfc ft^- 
w 4*$ ftcfct csnsim, 31 

<PC3 -H5l3«l TO3 1 <pH3i5|<j 3R*fk«i5 5RC»Rl ^tjj v fl3» «> f fa<f. 
^Wt, * HSBlta« CTCTI%®WfJ 3I3?I<-rci, tsurt^s-R CJJUPR^^ 

’t%m tor *i*ft, *H*Gii33 snw ^ wn+ i fa ^ mto to* * 5 # 

’Wwft aj>m-t5JT cgtam 331 35 1 

(a) ®nt(fos ^FHSUiow fiWR ’sfctwn toti ; 

y ^r5 (input Unit), 3 Wlf?WCTf^s *#35 ^5 (Arithmetic Logic 
Unit) 31 <nf*tfTO5 ^3; ^srt*f; o. ^(.aiM ?$PS ?t f%a c i ^»t; 8. cronfe 
(Memory); <k. (Output Unit) 

" 1 ^ T<p ^51*1 <3 CVtfllldW aRsjaj sfPlfrt 

(CPU) 31 £3^3 Sjf&TOR't ^ ^ , 

i. fro 3H$5l3C* TOU M131M TOT 33CTO 3 

i3ri^t 3MM TOI £Jt,ai®r3)« C$T>J MI 33 I 4 ?$1 hcB ftcTO 31313 C3C3 C®^ 
* CSfWI 3 333 3 TO t 3 <ijfo* TOCT 33 T 3 M 33 3 sH$?TC 33 C 3 C 3 lf^ 
3 ? 3 ^F 3 3 TO I 33<#53 313 ; 

3, f)-C 3I< 3. 3l®5f, 3. TOf%3, 3. lOT, «. 3TRI3, F. 31^13513, \ f^f6^ 
3JTC33I, SI. 3I?WHWH t^Jlf^ I 



^T FS^'?; f3tRv5Pt 7TT3T33 f355T3 'G ■gfgf^ ix?^> 

(RSm arc»lt3t^5fSfl? (CPU) 31 C3#0 4)0wil33H 3 K-I : «pFH$UIC 33 33OT 
?5l3? 3W (RSIS! SK3f3°v (CPU) 3 <3§3 glfel l333 3? t 3 
3sH? 5TC33 3fe3733 I 33§)3 131W JR3, fcm-fim « 1^331^3 31®! 

3C3 l 313 f330 SITO 3C3 I C333- 

3. 3J#ilC3fi>3 «#3IPI ?®f35 (ALU) 3 *#lf33 ^3?«t 
3. 3lSM 3 1333*1 3R»t <3 3. C3CTlt3 3 ^3 3K3I3 I 


vd. ^15^ WiD : 0ftnnTOi*ni 33133 3H^3 

^tg333C33I3iC3 S , T?1' s H 3C3 I ^31^5^5 333113 3(31 : 

3. 3ftfa, 3. 61^13, 3. C?11?13, 3. 3fe2Hf3RI, «. fe?, 'B. H313 ^ilfi I 


(b) 3 J 11 ? 1 #I 3 I 3 TC 3 315 C 3 fe 3 (Symbolic) 313<3 3 W 133^13 ^33 33 3 R 
C 3 C 3 , j 3§|3 £f 5 H 7 P 3 H$UlW ^ ^13 31 -? f 3 » 1 C 3 «lt>t» 1'4 f^t I 


- 5 J 3 R 1 (^TOB f 3 ?H <3 C®?13 3353 3?3f3 3 C53 31313 3133 3 fo3 
3 tI 3 U 5 ?l TOIC3 Ml 33 l "3 3513313 33 3S3f®3 C3I® (Symbolic Code) 3 
C 3 W 1^3 (Nemonic C3 353133 35PI (31H 3? 3 XftSl 3 3313 TO 33? #3 

55 ) i C 3 TR 33, ara H01lft3 LDA I <®Bt « C®5R 33S3« CTOllTO^ 

35IC5I MI I '93 33 1353#3 <3 3W<rfW3fi3 3f 33^5 W I >fl33CT >i3 3 
43!f53 3^333? 33 TO 3R3^01OTI 3^3^3 3311 55 CTTO- A. B.A1,B2^5#| 


'S(jTCMf3 31TO 3!^3 : 

v, ^) | c>(i# l «13 33 <3 02J1TO 353 33 383 I 
5. ta «mra 3f^5 csnstncu ^T3 *1^J13 3rat ^3 >£I3iR^^ ^1 13^ « 3tC3T33^TRS3 I 
vs. 4$ ^ITO 02JW13 C#tM 353^3? ®33 1*^3, 31? 3 313 ^3 

3H51?|(«1<) 3'»5«ft e t 3?3in?3 TO3 3533 I 
8 . CTflllfa’il TOI 3JIC38^1 *1CM 335JM 313 02II5JI3 35TO CTOnt^-3IH3C3<1 
9jwd^<js?( f^'l 32lWl«t^lH I 


'5tnt38f®1 ^51TO 3^f33 : _ ^ j__ 

y amtst CSjf^tM 3?»lk*19 13* 13^13, ?53t OlPR?R ’•wrtflM 3WM 333 
^^1 CSJ1S|1*I ^153 3385 1 313^1 >33 CTtTOR (21313 33 CT^ICT 3TS * 

5. aft 3TO (3W?53 CTPIC31 3135 'g*lHW 33d TOl 3*33 ^ 1 


(c) CAE 3^ SR3H3-333# 33313 3TO«1 330 33 ^ hSulap J^ 3^ | 
#*i55R| fefjS 2jwr*133 51# *BrH 3~#5 333-33333% fiWW ^Wl 

5Rn to i own TOn— 3HS510 cs^?m ?3g-3^R*t « «wmw; 3 H Wb i few 

(graphics) « TOfts; 4>H5l)R 3^331 (simulations) « i3?W c t 33 

(data acquisition), C5t® OWiWUlM « ^ ^ 

sm\ 53W 313 fSKJ ^3*3 3# *rf8, CH 3TO ^pM 3HS51? Wm OTW 
33535 3 H s 5 ?10 f3lf33 (CAM— Computer-Aided Manufacturing) 3 

4iHSS T 3 38l35 ^331 (C1M— Computer Integrated Manufacturing) 311 55 l 


3 >g* 3 CT 9 ?r 9 Iksam >a gfljfe 


ypS q ^ 


3 . (a) -*n*jr 5 T : ’ssusj^ ^totjj &m f?ri^ wp* ^ 

<jf<q^jv*» *J 9 >5||9c* i ft® ^<1 5099# 91919 §009 <*gf ^ofll ; 
i. <$C»r* (Telex) : <$PT* TOifc *0*3 C9Pf-C9siC59 $ 351 ®? 9 ? 5 ?*T , 4 

**&* ^V® 5 ^ *$*• # 5 ra toto ^ ;,;' 

4R5l3l<q CB^ , 

*• (Teletext) :cBftio&# 39 # 39^ ^rgro 9F9$t | ^ 

(Tpghj c®E?im cro* ^i? 5mc9 ceftfe-n 9*351099 9i9ro9 ®«ij ^ 

^ ^ 1 ^*13919 **3, ** hIc<^c.u*s Ik’#, 9 ? 9 W, 

W®T*R $5Ilft ®S(I 3(6109? 5RI CBftlCfr# 919*19 9RH *09 9T095 I 
«. fcfeqillsill (Videotext) : 3 919$19 919*199# C g ftw i Wft (#39109% 9 ^ 
^ c#ihm« ww jTtpsrm -?i*r 9 * 0 ? Siam#* 5*n 51 *^ 910 ? , <s^- £ 

^59ff C0f%fe*R #r?I 2|9*ft 95^| *g I ^ <)j<^|jj (JftcB #-3? 9051 \5VJI 3I«(5|g -„-| 
355fg99jl995jfft ft# (219*1 9??1 *9 I 3 919^19 fto?lf55 CJRI^fRS 
’Ts’lll, 9lftl8|J<P 999T999, ^5 »ll(.# ftO 1 # $3|lft 9?9fa® 'SI^fRl SJJ^S I 

8 ‘ ^ < Elfd ron ie Mail) : 0 $TO 9g»C*l t-CT^t’ 991 *9 1 3fc 39 99099 

35*5 4i<wi«3f i ># 39# isng^ k#f?i cairow 3 frm c#3uio9fci 
<t. tGPi'-e'wuiPi? (Teleconferencing) : CB1JWII09|CM? 91 ^ 9 ®f (g^ic^ 
■sfenw u;Pi<wviwPi!( 9*91 *9 39? 3 95109! c 5fi <iHtE | M»( 9 ^ I ^<\(t 
'sift ft?9 4 <19if®9 ^>5199 95^39 i 

9**i«rlwRi? (Videoconferencing) : f%f%« 9HtplC«tftl? 9 j*Tp 7 i 
eSfafe-fw* #ra ^-ppr^ ^ 309 31091095 croi 

5091*19909 5?*W**1 <K<w 1 3# (ip# 3WWH CTWTPIN *IR?1 I 

TO ih<rls (Electronic Fund Transfer) : $Pt 8 ft<P TO JTOI? 
oCfSicvH « C®r5r <?^Q?irc^?I ^mtJCst ^ ^PWst l «£lfiF?im 

^ 9 IIC5 3J1(C$3 ftf%*} iM!? TOT fi|^5 T 3TC*^3f 'SipfR-SHrH *?T 
^!»0W ^C<? TOiRJ 7H«H « '5TIt(fk#NRtcf 33 , 551 ^ f?T9? ^ 

C5*t«wic(j> ^n°c < f"ii f%f%5 *fr*fi? 'Sjt&ir#? cs^n? c5jf*RGcsnc^ ta CTi’fCT’t 
<# 3 ?nc^s iiwita ^HSDimii 5 nw jf<jg$ ^ 55 ( 

(b) 0# *iWplwM TO OIpM *l?ii1%C® W?! #*r®Blw<j *rafe® ^ 

CTO *fld I 4|-H5(5 |w^ 'Stejigfcf Tia’flfe <))<i^|n ?J#5 ^TW^HW C#t SJPlft? ^s?1 5C 51 
^l " 1 ■ s K 5 i^v ^**n 55 I 01391*1 C® 6 l SfP#5ia *(fepl C9H 59 ftsj (?f 5*W?: 

^ ^ 1 2ICTO 5 ? >39? 5*1 5391? 95MHI3 9K9S | 

^(“HSSims 9191C9I 93#^ (C999- W9t9, 3pT5?I?-OCR. >399#f5r5n< 

M1CR, 3 ^^|<i-OMR 5«j|fi ^9# 93^111%) ■h^wlPl'am 9(f® y® 9f®c®, 9*9 319C9 >39? 

fi^ioiw ^iC9 lu«p *rafk® c#i sicsrfSte. 9591 919 1 ^ csBt sfc9%9? to 91 * 39 ^ 

C999W 9*91 TOt f9*f 9^9101 9H#1C99 9S*niC«f 3|f®^®5tlTO 3 9*9 ’#3C SI 

; 95p p i@©ra 3 ^rttri 93- p n%*i TOercsif^s cs^t sicaifSnccfra tot to i 


«CTO?i *51 f^foiPI 5 Tt*mM IkssH « >235% > 5 *K> 


®$9 CW5 SH?[f>15C99 9W19W >39^ 99, ^5C9 3K5#5C99 91 95p99 TO# 

fol ■9T#I 91C9* 1 1k5 ®^9 31TO C#T SK9f9? ^pPH TO 9!?1t : 




^ccic^m<P 

^lC'SrsI ^ 





^9 5(091 

cronf* ’*951 

959 

C9f»I 

ps^l ^t$r <M\4 *4*^1 

^T*C5 *1109 


9WH9l't9*^C^t TOR 

9^9! *9 91 


fel ^vC^I'SH <3 ^vPtW 

5(105 

c# 


OdW tS] 995 C 9 C 9 5 0 =n*IT 919 C 9 C 939 W > 3 ^ 31^5 C#t 4 IPP 19 I 91 ^C 99 9 TO 9 
# 5 , 7 i 5 j.^ 9 ®t ^ 39 ? ® 9 I 9 CT 9 T 919 ^* 99 >| >J 9 ^tfsp® I ? 5 C 9 < ll 3 C<C*f 9 ^IIW f 9*1 
CTO 9^9 9 ?t 91 'S 19 > 39 ? < #TO 19 ^ 19^9 TO 951 95 J»H 9 C 99 99 f 9 t*iC 99 

9 fJp 5 t 33 9 l*p 99 t STC 5 , 9 >H 5 UlC 99 # I ^ 591 ? C 99 IC 9 Rc 9 C>il, TO 9 19 «f 9 
> 39 ? 9^9 3 |lf 9 *I 9 5 RTO 9 C 991 C 9 (, 9 ?[ 9 M 9 C^ra 9 1 3 J 1919 <wMfC*H 9 . f 9 td 9 e t, 
T 1 M 091 39 ?' 5 5 191 9999 ^ 9 ] 9 >H$ 5|9 9 I 95 I 9 993 S ^9 I 
(c) ftfe- 9 C 99 99 # fe? jk- 5 P#l C 9 C 9 I§ I ftfe -99 39 f 5 WlU^jW 9 I 9 J 9 I wf*l 3 »l’t 
CTO f 9 fe 99 3 |J|^f 9 lH 9[9 > 39 ? 31^199 ?®(9 9 J 9 91 C 9 I C 9 IC 9 I C 91 C 91 CTO 3(1919 T’f > 39 ? 
*Uftt 99 ?®|9 9 J 9 91 C 9 I Plfe -99 519 l%j ?9 91 PI 8 . 1 * 39 ? ).* Pll*ll»|lil 9 I < 9 # 9 J 19 

9 I 91 C 9 991 959^9 39 ? 9^9 TO TO 9 ® 9 ] C 9 TO 9 f*J 9 J 99 J 9 ^91 99 I ^591 9 ? 99 K t 91 ^( 91 ? 
WI 09519 #| if 9 t 9 IC 99 9 I 9 W 9 91 9 M! 9 W 9 *IJlW t|f?C 1 I C 99 I TO 9 ^ 9 ? 9(^3 
95 VIK 9 S 955 I 9 591 51^5 591 99 C 99 C 95 I 9 9 f*J 9 J 9519 TO I 3 9 f*J PlR>« 5139 TO TO 

TO TO 5 TO 1 Plfe 31 k® 59119 J 9 ? 9 ^ 919 IC 999 C 31 C 99 Slf 9 TO C 5 ® #, 3 

939 W 3 P® C 5 jS TO 99 II 9 98(991 C 9 ^ I # 3 C® |f 9 95 , ) 6 W C 9 Pl f 99 39 ? 5 o 1991 # *9 91 1 
(a) TO 19 > 39 ? 99 C 99 ^W 9 » 3 i 99 > %# 9 , TO TOIC 9 I TOIIU^ ^Ht 9 9 ltC 99 C 4 IWI 

9 ?C 95 C 99 TOT TO 39 ? tj 9^3 Ikfu TO 1 TO I WTO (RADAR )->39 ’ff Wt 

Radio Detection And Ranging 1 

CSJ 99 S, 5 JI 59 ! 3 3 J 69 S 98 i«T 3 3 3 |{®*fli 9 ^H 9 «iyilw 9 T 51 ? 515 TO I 9 F 519 9193(9 
C 99519 59 C 99 CTO 5 fil 5 TO 11?5 i 9 f* 1 ? 593 919*19 9591 *9 I 3 ? C 9519 593 5 ^5 59 C 39 . 
3 fTO 9 51 TO ’lf 5 I 9 C 99 9319 1 «f 9 <f 93 C 9 C 95 5 f® &t«PlC 9 l 99 C 95 I 9 593 919 C 99 
fes *tlk 9 t *9 1 3 ? 5933 C 9 t 99 TO 919 W\ 39 ? ^xl«< 13 >| 9 ?l ^9 9 TC 9 C 9 F 1 SfivPl's 
*C 9 39 ft? 5 ?*l fTO 51 C 9 1 5 ]f 55 p 13 9^19 C 9 5 ?*t 91519 C 9 >C 5 fTO 5 IC 9 , 31 * 9 ? 93 3 MC 9 
51 TO TO, TO 9 ?C 9 S 5 C 9 ’ 1 ( 99^5 TO %t *19 9 C 3 5 #191 ^3 9^9 TO I >if fe 9 21^5 
CTO 9 t$t 9 ^Wlf 593 IC 99 19919 , 51*15 5 ^551099 ’ifkra 919*11 C 59 I C 399 93 CTO 
9 lk 9 t C 9519 593 9 ? W? 2 )l 5#15 * 0931 * 9 ! 913 1 TO 519 C 5 C 9 999 91 W 51 W ftfa 9 * 
9 S 91 *9 I >^ 999 C 5 51 C 9 I 9 *lfeC 99 fTO 3*1 TO 91519 CTO >il 9?9 ^^ 9 1 * 0*1 ^5 *11391 
919 1 39 5099 $ *C 5 91519 CTO ^ 9?9 ^ I 351 # 915(9 9?9 ^ < 9*19 TO I 
9 IC 9 91519 51199 ^ *9 5 C 9 1 *tl 9 R 3 ?JC #9 999 39 fk*l 9 9 ll 95 *9 I 



i &8 ' 3 TI*fT?l c t f^'oaH 'G 2 )yl\&> 


51773 ^^ fftfft'iPT ’Tt^fni't fa'SiH G <b(t<i 


5^55 Oj^ 

(b) 'o!^*s Rw 51 ®f®^ 2FJRC3S ^I'plos 31 $*111® 5153*3313 ^j3?I<i 3*31 55 I 
2j$W.W3 <353$ R'JIC'SH 21313 ft\»3 3*C3 I ®1$ *jC3 ft^ 51&1C® ^C3 'Slf?R5 4(^5^ 

®I3 4jc«i«h, Tit ®i®i*3 «i)?i<i^»i 1 ’aim? ®iiiR 3TC3 ftsj5 2131ft® 353P1 *n$^ ^ 

4l5<® 033? 315 I 2^31 W3jt*1 C3C3S 'awj^lw fi'jK 5lk® (ft'Jlfe^ ft®3 31 C5IC%g 

•ii^iwi 33 1 2c® s3jiR3RS3i$3f®3s 5^3^315 i ®H3i3 c^f*t coic©®? 3,3313 3^ 

®1C33 ^H*J)t«l'5W4 ^RT5 C3fl5 Tint 1 233 4>I3W ft>jj«, ©55153 C3>C2j RWRcpj 
iioo C$1© ftijjt, ©<,5153 331 33 | jfsispR <p»il<.3ln ^3J 4C3 ^,,00,000 ost^ 
5^1 « <£3t 33 Wk 2I1W53 ^i3J 2C$ iiooo, 880 ®W31 ^o C$1© %jfr^ 
3333133*3133 I 2$TC3 C$lC©<StC3* 3OTIC3I 31 <1^1(31 3133313 jjl3TM313 I 
$M*M»tlM 31C5 333 (7I13J3 5tt®3 £®ft arsjgft't 5Q 1 4 5W3 ©53 %51C3| 53’53 c«ir? 
l*5ij)fo<p«iw Rfa# ®nr 'oitiw nd>i Tpoft 1 2 ^© 2^ 3R3 G53 3t I®*) ftjj <j*ra 

3C® 51C3 I $$ ®TC33 31 'IRS 5t5Il *313151 *31315t 3IC® I ®TC33 23 snrg 

*lfel ©<P!3 59313 23? 553 Sites 213® 2HC33 3<H3I? 5©C33 397113 <531 ?s , 
*5<P13 Tfdftl® Sjftxlfi 23? TpS^W wCPdlfi ^ps^t 3P! 1 C3C3>$lft3 5l^ > t?7lI1'3S3 ^ 
2H$3tft wt c#t c«k.*5si 3td3t 313 i ^ ^q^r 3t ! 53?3?i3 ajynos ^ «nrt 5 333 
wn©® »it«ai 21C3 pft 3iw ft5fl® ajyttt® R^srr, amlHtiM *tM?n *itcr i 
5. (a) C^GTITC^t SRsram : (T^'STJt^ PlC^OJ RsHS5Rwn? 

"Pw C'tfNnrRkPRW SWFra f^t v5IP1 'ST*T Rs?l 7JT?l i PPH- 
i. C. C 1I4M cyR{)| C*t?'Q3T^ (Local Area Network-LAN) 

(.ticSmPiUh >iiR{ll (?t6'fl?fRf (Metropolitan Area Network-MAN) 

'S. 'OTH^'S 'afitll (?t^'OTl < ^ (Wide Area Net work- WAN) 
i. t*IWI«l »slR«l CT^QTtr^ (Local Area Network-LAN) : •5^? f^fe; ?t 
®mmra -sjcjo ^ 5^3 ^ -<sHS5r %j ^ ? 

55 c°1l < t i l 4 i 'ilRlll c*rB'QTir^ 1 4 trpr <?f5'ei?n¥ ^t*tc»i«j 15*1 Swl] 5^ 
fel'Sltl, ^iHId, i J(’.'i>i| ^vsJlR fe»1^5f l SC5TIC^ c“liil<i OTSH *JIW CT C^lPtt 
\5R Rtat? 'a?JI<6.^*R twi^TTQWI 'Moa ■'fTOJ 1 
tildillPlUH 'SfiniT CT^Gtll^ (Metropolitan Area Network-MAN) 
4^5 *RpR ^stl liRStf^ <pFH5o|wfl -HntjCtl ^llS'a (TfB'SttR^s 
ilfitll (?t5'Gtn¥ Rt MAN 1 

o. ^R3I PtD'SttT# (Wide Area Network-WAN) : t^f® cstollPi* «iWI4>l'fi; 
dit Pt6diil < ^C‘f ditl^d iiiRui CstSdRl^ RT WAN ?t?l l ^.iJlswa WAN '23 'tRsn 
-si^sS ®*n^gef 1 Tsnn»rj>n-»r 1 

3®RJ1C$ cafed 5TO5at, dtURRim, DSL, ADSL wsai 3T3^ 55 I 

(b) | 2®f5 P^dllR^ ♦PiSUkl vtRt C*lfiPHI»l Id«l5*1'0pn ^IR5 v£RI 5WW (5 
3 t^C3t*t 5^ S5tc^ "SptPffe ?&! 1 iTfSdtn^g srr §t 9 tI5tfect?Tt 5W- 
3 s . 5PT (Bus Topology) 5. f3\ 6c*1l*il«t (Ring Topology) 

*f. Sc^lMlst (Star Topology) 5. © SCTI*il®t (Tree Topology) 

®. csr*l (Mesh Topology) 



Tf Rpt StTfRlfe (Bus Topologj ) : 515 ?WI*i!atW 'tRs© ^5 «WI<W «tt!R5 45? 

C 5 ^ <») 1 <]W5 5TW f5feg 5SHS&I5 5 TIRS 1 4 ^1 5555 5P5 

C55P5 55T5CT ^=1 5S55J5 5555 <7i5I 'J31 l5C$5$ '555 555 515 1 

ft? DC’tflftt (Ring Topologj) : <2 5»I®W C56d5Wft 5^5 +HBl»M 
dIFtR 5 H 7 I (Rs^tcR inttlCR >255®n5 5S^ StK5(5,^t5lR4®©^55 5ft55l'a 
JRPR SCT Plfe l ® 5S55PT5 5ft5I5 ^5 5TC5 I ®I5 >2 55(f®5 5555 5P5 5ft C5551 
5SRC5 C5SR7TT '23© ^HBUlCl 51 3555P1 5555 W31 C55 ®I5 ^C51 C©'G5I<^5 C5C5 515 I 
5. ©15 thTlRlfW (Star Topology) : ©15 ^515ftt5 C533! C353 23© 515 51 ^ 
45? 4 515 51 3$Cl>5 5TW 5355 3>H' : S5R5 5?5^ 5IC3 5 | ^|*H\5'Gl55P5 23© 
C3S§t5 <f>H®l)13 5151 ft5it® 55 I 2 'TOfet® W55 C3ftt =5P1 251 C<MWI «W3t‘t 
5R51T^5555C55lftw^C51C©'351^®I55555515 I 
5 . © Sl'55% (Tree Topology) : © 5C5Fl(stt® £©G31C^ 5?^5 3sftn$D!5«P5 5515ft 
( 3 S^t 5 3sHB5 | (.33 5TPI 5?^ 51 C 5 W 43© ftlTR 'VS5 : lf 51515 Tf5 5TC3S 43? 5R 
4 dM 5 «f 5t5TC5> ©R 5f®5 w tg5?PIt5 55 5151 <pHSi>IW3 51C5 ^5 3P51 55 I 
». C 5 «t ©C*fRrf« (Mesh Topology ) : C5*t &C5Plf® «lCH4lJl ft? 

5CS51 l d5lt® 2ft5t C©'S5lW 2 ©C < H«# 5J55I5 555t 55 I 5555, 2C® 2|fe© 
(?©d5t¥ (Til'S WAN 5355 C5TC55 51C5 5515ft 5TC3S 1 5t?C5M =ll5W3 
C5ftl 5d515 25 555 C5ftt 55 I 

(c) 5t®5 : 5 t ®5 455 55C55 lc«14©ft5l f®«I?5 51 ^HBDm d dJftlOTR «1I^W3 

5C51 597115 ^155 ^C5 «WI5 ®I15R-2Fttl5 5515®1 355 1 5fC5*R (Modulation) 25? 
., feil jal'W (Demodulation) 2 5?© *Rf C 5 C 3 S 5C^S5 (Modem) *R©3 ©5*lf3 l 
?^cj* p Sjf3P515 fefl©15 (5'15)MC3 45155 PpHtlw 251 fe'*i£M'T3 2jQwil3 25155 
^55ne r ;C35 fef®Sl5 t555J!C5 ^5raft® 5*51 515 I ‘pRBtJW 3TO ^C5 fdlstUM C51C5 
‘ 45? ©PlC^H 33^ 3SC5 d|(|5155 C5IC® I 5TTSC55 21515 555? ^ITT! 5sRBPlC55 feftfSRl 
' S 5 ?|j^ Ja i iM i q ^t C5IC® 25? 555^fc® 'SH15R15 OT® CSRRS Rj|stu|*l OTIC® 5i5t'3ft'e 
5551. 51C® C5t ®5I ©ftp7F15 s^tyR ^5JOT ®I55 211C35 5C®CT C5te. I ^SIR ®I55 
4I1C35 5C®5 (7l5 ©ftlWR 5lft® ®5I®1?115 2IHW5 OT1®C35 41313 feftt^M OTIC® 
5)513©® 35C5 ®I55 2111^5 5sRS5lC55 5*115 «J©W C'slW I 
5CSOT5 2RS13CS5 : <^1C5 5f3tlC5 ^ 55C55 5t®5 51*351 515 : 
i. ^©15515 5C®5 (Internal Modem) 

4W5133M 5C®5 (External Modem) 

i. $©HHI 5 3 C ®5 (Internal Modem) : $© 155 R 1 5 C ®5 ^° 15 |^<p«IC 3 5 IOT 
3)® i 4© 5t3T35® 5555 C51C^ ©ft© W© 51151C® 55 I 2 505OT ft^ 555 

45©155Rl 5C®5 (External Modem) : 25©T5515 5P5OT5 515 $©155R1 
5C®C55 C5C5 25© C5f»t I 2© >$55|ifl3>'alC5 4Cv»OT3 C5C5 ®H I 2© 

3RC®$ ^C 5 ! 5151 <Pp5$i>fC3 «iHIC5l 515 I 





*itqm R'Ssh ^ sfgf% 

^TCTJ : \5 ^*5t; *£faH : boo 


: 'bo 


tgfrtf : vmt 1K*Tt <3 <&t&! ®7W fifrv i 

WCTf SzZZf&V C*M FK? I #$$*!& W 'SHpftGKffl <X <&!&! mfo ^ 

ftus i 'Sft&jv tfcmfl vr •stem* c*ft situs ortiffl ?jcw^ 


b. ft*T <PKM w ftoi ¥fl *p1 %T <3 ^ wn &MN (TRf? CbTC*tt 

^f5 ySjpfs '%*VF\ C^tCS ^llW ^4>H> ^3 Olft C^J? g 

< C^J 'Sjjfl ft? ftt*1<J 'StelM c<jfSc<lf (Beriberi) C3ft 'SSJP ^ $*PPfaCTt f*T*p g 
*t. (Sonic Boom) ^IM* <£*1? ft*t $^~C$ C?1W ^IH4 ‘^WJ Carats 

*f*r C*tHt ^TT?J <7R? 8 



<3 <TC?T? 8 

\S. ft C3HBI? $**fT$ ?Rt^ (OTJ C^f*t C*R? 8 

^tv52pH cnt-l <3C*M ftcb sftft ft^slW C<Cb ^ 

*1. PtaUMP «$W <C°i? 4&t ft'&lto <J8p11C'©^ ^JlPt <£w? $ 

*t. «ji*c5fi*iiM> ^n '$$ c^? ^ 

^Pfi *nft Sv^.'A *n c^t \ 

o. <p. ^i$c$pM ^ ft? ^ 

*1. ft? ^ 

*f. DNA (Deoxyribonuclic Acid)-4$ fof*1§I 'Q ^5f ft ft? * | 

<5J]v5 ^ft<Plc«1 ^?J C^f? ^T 

8. gHHRI 'srf^b! ^ ^ <3R? <Pjlc^B (Carat) ft? * 

>qusth ft? ftsiFJ <3^5rH ^i? ^ 

<t. 6pftS<^ft?gft®^ft? ^ 


^I. 'gft C^5 ft^ S«6^! CSK& W^t?I vi4^f5 'Sift <3 ^ 


Rcb C4H <^lt! ^1W ^(HJCno ^lbC<l? C^R? 

ft? *nftc® ft'oiw i jw ^rc&? - ^ 

(?. ^i ft? csf® c^nn^ c^nrft ^«ios ft c^ni? ^ 

ftcfill^^-^l ft? Jl’T^fRl ft? v£jf& ^5 2f^1? <3 ft ft? ^ \ 


n. ‘^jftsfbl’, ^2f5l’ NQ ^5 ^? 

^*tK&raft? 


fftKR <3 *fg% 


'bcq 


■$ 53 $5IW3 ■»K3 ft 53t 

H 

^ C3313 (LASER) % 


t iiwfS 33^ira?I33 3H5 


^P# %3C3 31ffi4 3JH33 ^331 ft f%r 



: 'sttjS^t cS%-o(? 


^ ^t»t w to ’tm ^r^t*i « ^icnt ch^iwm «hih : 
j tsn*ri^5 , 'Siic*ii<m( s ]| sifer^s ^ 'smnro otm ^sfpw ct 'stoi itmu® *tft i 
4^s#rs ^ncsr? ct ?4 «nw ^sjrsrgr ct 5 <?tfa i ^ ^3 

[ ^nwi? ^ c'f^tra I’OT^pi c*w «ifv5*i‘Pi'i '5(ic«ii<P5il i j w % 

, TO5? ^131 fes STO7! ^ 3^5 %I 3rSte WPR ^3 'STRUTT O'tR'f ^13 OTI, 


<ami i :w3 cbiw 95 %i c*ite5 1 wi ^®if5 % <w»fra i < Tvrat3, *pt 

?C^ '3IM SjfprfSre 3*C3 3W ^5t ^p (7F»ini 'i)IC»ll4> %l 3S1C53 W fe3 

'sipn? ^nra c*nf^5 53 5^p %i 351^3 ^<1 %3 OT3W35rc»n (Twra 1 


C5IC*f3 ^WW <iwf6 ^*TS 'sP'IPf CBftCS yi!t»t ^Nol ^ OT'fTa 

•VRI'-I : C51W3 '?lf3^3 s H o.i CTC3 5 ® I tblC^3 ■MNW C3 5 lCTt 3^ : 3T*R 5 T 

caf^mj ^513 % <1^5 ^ | ^ 3§(Uw CB1W3 C3W ^#01 (?RH ^3 ^5RFI 
o.i CTC3^ <1^3 iRI C3W 313 I <?PCT1 3^F CPW3 3f*l C3^ 

5#C3 liras C3WC<S3 3*t ^aTCtra liras «CT3 3C31 3f3 <3!T?ra CB1W3 3^C«f ^ 

53 'S15OT 'l ,< ^l^f®3 ^ifiic^ ^*3 *^Il>< 5 'SH3I31C33 (53 1 1T^3t 313 *3 I 

1 ®1^ C51C33 31VW iiWl5 ■sr*n®T C®fnra ^al(.®i 3)1331 3)T0^ra iiwlu ^a (TtR I 


3. 05^f3 : feol? 31 ^3 iW 33133 51^313 3131 5C3 3K3S I 3lHl34> *f^51, « 

3f33SHlf? ^C3 311331 ill C3H?t3 I >ilfe3 3133S ilPP ®fTlt3 33! iil «ft3lt33 

315^ I ii) 3313 «33fl> ?3^|S 5C31, <331 3l<13 c f® %(3 C3313 >)I^W 4l3vj?l3, 333 3TI3 
353 >331333 SH1M3i W* ^ 35.3(3513 3R3 3TC3 I fe*13 3R3 33331135 4W3 
35‘1%13 C3f«t 5C3 333 I ifl «l53PTC3 (JPJ 3ft313<3 331 53 I C5^ «l53PI 3533lt 3*11 
3rCW3C3 313513 3131? CPJ ^Ep 3(1335 5!3 I 315l$f« >i) 331 C33C3I 513F15 3(f^3 
3I351W13 313 C3R31 3J%C3 3135TC3 C35 3lfe5<3 CS% ^C3 ^12133 5W I 315 331 

313, C®^ ^C3 >313135 <l)fof5'6 3) C313 5'?1C$ Rc"W ^f33t 3133 3C3 I 
C3f 3C3(3 C31W3 3T3 c t : R>U|(v|3 (3^^ (fa?Jlf33) ^«I3 'St!h i 3) C3M I 3)1331-(31$1 
HpF5-ira f®-3l4IflW33 R&3r3 «H3lf33 '<33^ C31->il3'Sn5 I I (35-' a 1^3) 3^3 

t 3sm 3C3 I 33*313 5T5lf335 ft*fW0PB» ^3T >351 SIC31^%3 I 51f5133 TTSlft^ 
(6^331 313353 3‘3'il 3533 31313 etHI'G 1^3lf33 33^Plf3 I 

i. C313f5 C3f3t3t^ (wet beriberi) : fifo^ >S(3f^2fS]3 33raft3 5 13 3313133 (dilatation) 
JR3 5«f3W 35 333M133 51® C30? 313 I d®® 3^13 31^ 515 313 31 C*113 53 I 


C^arf%3C3 5«f3«f33»l (heart failure) 5C5 31C3 >335 C3lf33 5C$ 31C3 i 
«i«5 f&-8* 





I z 


'ix?b- RPliiPI snwt R'asH 'Q 'SIDES) 

ii. 'etalto <a'tt'i«plt*iMjlR (veraick’s encephalopathy) : iH?T 
‘into «l?>il»lj§)'i'al, COT/ 5 }? W1JT, ^totsi $SJtfp WOT fto STIC? i 


iii. «*COT C?foC?ft : .im? S OT^SCS Wl CWt CP? I CWlt? (season, 
^CT lS? (motor) ?Tg 3®?!? spf-spsrc* tof%? ?s?t, C’T s fl? 

^sjrfn •TR1 ?S? 5T$ C 1 OT^II CP? I 


d>fo ?fl>t otp, < tw? snta, to, ???IG, m, snc^? to, wt $sjrfw ^ 

tolfsR ?tC^ I 'S’TJS ?IWJI' 0 J|C» 1 ? OTOTC? (.?!?(.?!? 2 tTsc? 1 ? ?RH 3 ^ , 

»t. ’ifto ^pt : i, w*t1% ! ®t^ ototc?? cs^s? fto «jfs cpwc® ii<Ns sp5 %5^ 

5 Wlt®T® ?? i 'Silk's; Svjplu >111? 1 tP ?? iU?^ ill "N's?*® C>(WC« 

^5 RCPC? Stl^C'SHl bl?lpW Wlto ?D5 PffC 5 ? I *1*? ^>1tP? ?Ra ^ 

^t?*1T? f^? Pt CPC?! SI? jiNw? lp(.«M ?f<iIH 1 TPS?C*? f*t§ ^5cs «n^s | 
’SOTSt? Plsc?*! ?S «il^c« vlIC? 5 1 fP S?*® ®RJC^? ?WJ CPtC!?? alftoflfos rj 
?CS 1 *jR>t<ilfi'ol 0?* ^Cfl ?1? I 'srl^lc.'srg i£F$ JOT *tCP? C?PC?! 1 5jfetg ?l? | 
SPP$ ■Srl^t'S? <*'£* CPPP1 «CT iU?s *t?f 5? I SHsu^ 

*fC*t? f?®*!, R)*f® c t ^vsjlR ifS'lls >i~ v f'J 'S^ ftlW ?M*i $,C?W I f?®*t 
CPCP talc'll ^RT®5 OTics t*1c*i ?t4it> t<r>1w '3((iaia>i) <p<j| «Pl«?|»t *t? ?? 
!$?M >U?° to®«1 f?f*!$ 'Srl^Jt.'SrsJ C*R3I ■ > ic4i'o flfs ^^rcn-si JOT ?t?S <1? ^ 
rS>»i«sW "W C*f!Pt?IC? I tU’I’t to CPP C?PJT *1^1? *fr I ’aihe® illfiJ pto ^pi i 


?. : C 5 I?OT? 5 lI^ 1 f 5 ?#^ e n??sifl l?Tlp«?t^%af?I??lRR(»R'< 3 5 ll e () 

«ncs i iiw? ^mw? ®*i? 5 % ?p*i 5 C? ^5 ^ ^n? ?ripi ot «ph?pf 

?1 5 H'W ?IWR ^C? i ilRli®( gfi) OT ? s l?l? s lf| 'SIWW ?H?#(? SR? Fl^ 

'll ? 5 OT C?W ?PU (.WW ^5 ? 1 ? | ^P!?S§C?? (bl^) , lfe*(C 5 l PI 'Hj 'SflPW 

5?^5W%T?5OT?C? I ill OT? ^fWlil ?IW S(pi ^51' t t« ^t*} 5? | 

?I0MIH : f?^ bil^lWI? JOT C? <11? ?1? i^ ®fC?? 'Srr*t' s 1TC*Rl ?I^ 

^c? swifiv* 3 ? « v (?^jc^ ^® 5 i ® Jiff^s i ?rg? ys j^c^m ® ^pn??^ 
*ttH ^t3 "It'f? ^ 5? i iifW (Thunder) ?C°1 1 
?e*iro : 'fi R if?®* Rijj^, J| 1^5 c^>lt»ii ct? '^’Jtin wtn ®iWt*i 
f?’flt^ ?tf m?C»l? ‘SFfK <U? ?IPP#t CTW? f?qr<. ^t«, '3^flD5 •& 
Ji5?nc? ^tG '^ht'i ioiw ?i@ v n^5 ?c*i i 

«. ^lt?T? : 'Sl’tfG^TIsi ?nt?t? ^ ^ f?^ OTC^? 7 R 5 ^T 5 

i c?*f ?sra?s w? ?tcot ?itc?? oct c^ot?? 
aFsrt ?c? «oc?! i wi 3 j 1 %jrto G®sm to ?a§C !3 sac?* i ’■w *>&* 
*lR?l®i f^e, (Jf'HWW 5^5 ® OT5T <S)?C e l? ’'Sjjcsn?! f^fsppnc*? 

?Ra ?5 1 «n ?i’tra&5 «itc*ii* fJi'iHMc?! < iik?i? ipit?i? 

^?l ?? i ’I'fq'Jft'ii in ®ucfll^ fJOTM ajnjpgc? f^TS ® ’•Pt ^ffS# 5 ' ' 

«ac?s i ?^viw cGtow, cB^ife^i?, tBl5iR>*w ^snto f^pwc?* 

? t ft?l?-'il? JIWICsi ’ililt'il st°s, i 


»3 SJCSPJRI’JI f^fJTiUJI JTT’tRH R'eal'i 'S •St^f^F 

— — 

cot? c?ft : 1 ?^ fi^fo «w c? ?^c® ?o®i c?ft ?®i 

ajdPI '^RTDS 'SIC?! \5C$1 C?f*I fj(f^l’I?! ?5a ^ I Pf?! ?!?, ifl?!^ Ml « «lt(W? 
jijfifg SRI? <b $**fTtS? !S1C? OTT?M ^ ^?C!5 ??IW? ^R1? $”HC$? «IC? ?^2|C?n , 1 
•JJSJDS 5? 'SIPW C?^ I ilfSRI ??IC?? ^®HT9 5’^HC®? t|fe^l < W51 ?IC??! C?f*t I 
f ■^KWR OTC1 ??C*M to 2JI^ C*T5IC? C?C5 ?TC^ 1 ^ i5?5fG ?lfe5OTff ^S?»l 

«pfl 4 1 4 ° c ! 5 i*isnaira in? otcot? c?f*i >a?i Mc*ro ®if i % 5 sj?r 0 ^ ^ 

^1 JI^5? *ll1? ^1®I ?I 5 P >IfOTM %5*1 ® !5lf OT? 1?C5 OT®1 ?I? 'll?* faC5? ^?3 ® 

^pl?il '#1 • 3 ’fC? ^ ?nc>I I iflBlC? 3Wt to? *# itffl OT® Stic? 5 iH?l iiw JOT in? 

' ^i«pnan 4 0 c?-ia c^tOT? 1 ^pi ^ *n^ ??tot? «itt 5 ? in?’ to? «w ?i? 1 <R? c t 
®<ic?? <#ra ? 5 i < Tarai ?iiic?i to ?mc 5 w ^ to? *nfr ?rc*r«R ?c®i ^’ic?? 
c«ic?! ?ra 1 *# , $K , ra j*@pr8i ?w $*ic?? ’ill? ??w < # c P 5 ^pi® to? 

«tlft 8 CT. ’St’pnan? C«!C?5 ?1? I WT BmMC?? ^ ® ?RJH •2}!^ ■?OT i 5f? (to *nc?! I 

^ f^?T??> : isi3iPi<p| sfs(%c^ ?®^lw? ^to? "OT® c?c?! ?^l? m (Pi 

#fd <itoi^ ?r? 5 j? ^?i 5 ?, ?® to??! ?pi 1 ?@ to?? 5 pcq? ^ sneg 

«g?sfS ?F5? ”fP5 i£I?l ®PRI SJIC3 ?!«l?!lG JjfOTF? f?f*ft ”lto§ ?IC?s I ?llM 
^ICP? 5n>isi| SJIC3 C?C? ?C®? ?M? *IP5fl» ■=#? to *|C$ ?Ptl ?? I *pR 
C?stp? WSf (OT < lto%? tocB 'site? !$sR ^ OT^ ^ Jf 1 #?!^ pm? ?*a fto 
Jllto OTFI ?T? I WI ???lf| ?®*nD5? ^ C?C?5 ?^T ’ll? I 

*t. ?m?!cGf?? r c?! ?*n? ?o?*t : ^f%cp? jipot f?#if«rs ^?totr? ?o?c <: i 

( ^)|<ptuf^'j|t? 1 51^1 ?*il 5? 1 

?s. ornS fon? (?!??#? 1 fegl^aiatiRiw ^rH? ’PiM ^ 9 if?s sict i 

?. 1 ?rj ?JT?sc6tol 7 C 5 Ii§l >a?° ?K^? C?Pl ?C® ?®f? sIPfJ ^sC^?? 1 

»t. ?im 5 fei? sitosri ??5fe 3 few sicst 1 c?qvnflca? w '5W?ra ^otsrci 1 
?. ?n?ic6to? wit?? *!&? ■Jit'i^Gl stJlPtPFtlGl? ?C®I 1 
<6. ?n?>t5to wrc?s? pros) Mi?j 2Jp4i ?r? i 

?, ?i^«jr)| ^jc? *nR ^c$ ?t *n?T? ^ppt : sflR m ®po? ?wwj ^n?!ic*i '®c? i < nl^ 
5 ’spit to ispn? to ?rsrpi ?n?r$ <r? tos ?»t sjctti’t ?!c?, I# tor 1 in? 

SFP! ? ISPI® toto? ’ 5 ®? sflR? fc*l? >RPI ® t?’lf^s*(il ?®! 2 tc?pt ?!C?, 

iaf5 ot^ti sifefen 1 ?pi? ?o?w ’nfstSws *nc? 1 ?i^ w? suR^c® < nc??i 1 

?!RM Spit to? to 5 ?IW5 ? s ?PW ?pspl ?1 SHOT i5PII? tf”!? 2JC?Pt «MI? ?0*l 

1 ?*iltegf ? 5 t to^sjtstor ?pi? J|fl 5 ? ?t 1 ^ < nRi ?t?[* 3 H)^ic? &sus *ttc??i 1 

». stt^ ^5IOT ^RM : ?OC?I ?fp ?PF i5IC?i, W < P?t« 1 

^Ptl# ^PP ?t? ?T?! OTFC5 (PMI ?IC? I^f? fF® OT? w? ^nis? 1 p«t? 

^CSJ'SIP^ 1 >IT^? spR P«l? ^C? ’5P?^snC?!'5sR’5I?’f3I-SF!|PI« pit??? 1 ??? C?s®fF5 
?C? ®C? ?IC?! '®' 5 R ^51? fe? sptto? CSSC? OT? ?t?- VPt ^Pt-^WR PPH? ^ 




rich i hhh Ring to ®hh %firc chiiih hhh ^ n^f ^ ., . 

CHI® RMwiHTHI SNIP I 4H W1 H14JCHH CHH R1H« (31? TO I 

'Sl»p CHpCH CH HHH ®1*( RtC* Ht®IIHH 'Slfsra ®»HI ®HH CHH1CH 4"HIHH *|$ 
^ 44 hhihh Rianier p i ®ti45 rrhi nft Ht4 ®t4t hi HiPm hsR i ^ 
^ HI4IH *RH 4ICHt HfH HI4 ®II4, ®HH $fp® TO ®1C4 41® HHH -s, ^ 

CT£5 RHHC® RtH HIHBflS TO iff I ®HH R1HHI CHC4 ^51416 ^jj^ ( 

O. R. Hl5<^h HT ssPfal^ ; HlpTO HT®TCHH sjfCHH ft* Hft 'jfsfft? f^j ^ 
^ ®TI4 Hl^gsR (Cyclone) HIH I Hfp 41^1 CH fHI4 CHIC3, H^QPR i#H cHIHItf 
CHfiw CTO 1 $S3 CHTHII^ -nl^ypH CTO Hfp 4T&1H tHHft® fHI4 | R|pr< 3 Ht fHSsipi 
Hl^gsR HI fpNTCf 05 ®HH5 HHT P HHH f ‘JC& HWICHH CHH SJW HR tfRJn 4fi) , 
4SF# ^H® H® fTOlftlJlH 51® TO (lftW3%! HltljFtH) I H fttf l W (Rig 
HT51CT5 PH H1C4 p HR 1 4®HJ RIH4 HP HlSOCTHC® IptfH HR P I 

*lww^» HTHTIHH ^Hpfijvoi ; “HiiM, 4«T 4H° HH%H TORI p^p RR 
HICTO HUH Hfnft® 1 Tjsf 3 HHfitH HII4Sr pi® CH^CHTBf fnffi® C 4 R ajlfR,| 
HTHTH 44$ ij& ^#5 f*KJ ifc? TO I TO HTH 3H | 3)H <H% 3JRH!J4!ttf 
HHshci H^.et5 ^Htefovo P 1 Hlc<peT<f» H1HI fHHl®: H^T% H$C4 HJHJHl# CTO 
*|Ih<.-II<H TO I ®P)®> HPHJ 4JIHIMH R|»W jjjr <p^ 1 15^5 

HR1H %’1'al^R TO SR'Ml TO l 0 # OTHH H1TO TO* CHOtHl 
(.H>lA<p|l5'i), 3TOH, ^STTOfSH, H1HR1% HSJHBI ^ssnRjpl TO I 
*f. DNA-HfcrfSftj 

HS. DNA HlS?s 

H. taWWIC'SjICiM fe®H DNA 4H# s5fR*lRs <5H 1 

H. CHSJCHH 'StTOTOH’PRl «ttC3 1 

\ DNA ^ ^rft, 'Mlf’l ^SRT STO DNA-4? CHH <PGI 

^iStaks 1^1 HTOH DNA W TO 1 «<$ ft«c5»R HCH 1 

«. CHStCHl 4MW >il? CHH H 8 R^Qs'S^RtH CTO 5 R 15 

DNA-H^5HS^?IHtl 

DNA-H TO? 

HCHfe ^#1^1? HRH 5 %TO TO TO; 

H. RNA (Ribonuclic Acid) TO; 

’t. <?TOH CPtf^H TO; 

H. smv HI HW Wwiw (RStCHH HRftH flaffop «fen Rpyt TO i 


(jU^ ifWH'H'H ^fsiviPT ^TWH*t ftwH ^ «igf%E 

^ Hit® ^SHSIW e^pfl ^QHtH TO«f : etlTOH TO5I HJTOSH HHP $H3 HH, 1 
GH*M HH^ en^t’WlH '®t < Tsnait HSHC® HR^ ^5HH HITOSH CHC5H ^5T <> RiaiT'S 
H5HC$ HRHS | 4 <PRW >UWH 1 *l5)H^Sl<! 41^4*1 lt»RJ <tfe TO HIH I lHC«?C4 HlfPCH 
HW1H ^HI ^HH HJT® ^fJH, HI C'blHlH '4°1C.WC*1 HHH Hli^H fHCP 

TO l HtfB? RCB S5R1 fiJRI 'So (.^POftClH HotH 'H’fe PCH HR I CHHRH ^SRl ’5THR5, 
epH eR$!H vpni %®4T«T^ f?QRH 4T&TH 1 ^<.4$ HJICSH ^l^RijI (Hibernation) 
HCH l HHH >iIOiH '■tDH^flH 'JH 5t? ’iFiO* PHCS S|R4 1 

v£| HHH Hit® CPN, ^ <3 HSR He HTCH I >iRHf4 «fRtiH HtPKftffH <3 t%®ft slRHH 
SW5IH HHI fTO PCH I ^ HItftSH HPR HW I 4 HHH CHCB «ttHS|H SRI i^OTH 
»tfRH Hfnra « gt?c4iceH ^hi 4R® Hmra i 

$ 4. CHHTH HftPt HI HHTH 4tH*t : cHHI 4H>fD Rfi*?) Ht^ 1 RfiRt Ht^OWT ?C*l4lR 
IHHIRH H^C*W To "STSh sff HTHSR liRJt ®RJ C4RHT •HHt^H 5R«t ft?Ht Rt^H 

$C*l4lH H#t TOI Ht 1 Hl'alt.^i CHHH SRSiP e(IC5 WHH HTW HI^ C4IWI CHtfrf 4 
•tHIPfa HSR HI HI CHSRHI H1HRp4 IhQhJI HC5 HI |vfl BR$ CH1HR Hf?5t TOHt I 
4JIWl> (Carat) : 4)IWD '3 i 5 ; l Hlfte WIIHI HHIHITOH <?TOH 444 1 414 CH©4 
4)lwt>'3 (m.c.) HHT HH 1 ^l«^tf44olc«i 4ilc<lG 4H <J5H RfiPie HI3R5 }oo ftfettH 1 
^5IH 'S^CHH 4HR4H HR (5P (grain) I 44 (31H = (to RRsiW Ht i/8 4IRH5 I 

H. 'SOT1H : 'QC'SflH 4tf^CBRH? 44^ HHtoH I 4H Ht.144 O v 4|fHlt®rtHH Slf® R'JpS 
^ HHHfJ RfTOfH 4H° ’QtSfICHH filf® fen HHHt^J 4jfTOR I 4 H^H- 
HP^C4J? ^IHtH 4WH C#S '0HTOfH4 TO Ht^J fHHIHIH I 

'flSRHH : Ht^pS HIHtH] HtHHICH -<3C3fIH fHHIHtH 1 ^H 4tf4WefH 

Hf*J Ht H®R^R®H Hip W ^iRdCSH '9USIH HR®!® ^ I 4®iHI HtpQCHH 

^®lR'»lcH <JCStH ®H ®lR® 5,(.y W 1 HtpQCHH ^jHR^CH J 3C^fsJ 4lf®CHolH Hf“J CtTHH 
TO R%jSiH ' s IHHH® '3I5fRH HR®!® ?H. ®ITH1H <3CSIH CTO Rf^CStH $e*tg ?H I 

’t. ^H fefj’GH : ®H t%©<3CHH HtHHHI HR f5HT4H I 4H H?C4® FeS0 4 , 7H 2 0 l 4f5 
HCSH HtHtHIH HHt^ I 

3 1®$W : 4HTH HMC4ij (CuS0 4 ) HI ^C®H fHC*1H HR g f®S|UH 1 4f5 RHHCR 
HtHJSitH JhHI®* HHt^ I CH14RI4^ HtH 4HIH 4IC'St c ll(. , 1 I 

H. 44^ CHC4 44^ stl'Slti 44fU ®t?I 4 Ht®T4t H^ iHHT HI HR Rw Ht^C® 

HI4CH CH H’jifu 4IW *ilfDt® HtJCH : 445 $H> v sl CHC4 445 Sri'S) H 44fD ®lf) 'Q 
HJH4I H^lHHI HtHR Rco H 4 C® HI4(.*1 H^ 445 HIW Hlli»C® H^CH I 
Hl| | jflC' 5 j 44)5 '»|D <3 5FI4I Hp HCHI 4f«4^Sr pH 445 HCH I 4IHH, 4|fe4*fSi pH 
1 ’g‘ Hp TOH <3HH lH^H%I HH, 4^ ’jfaflH C43 CHC4 Hp HHJ4TH ptp «HH 
R^it %1 1 ®l5 445 pt^ CHC4 fp®CHH ^ H^ f?R! HIH1H 445 HTO illlaW HTO I 


i 


fgf5r<ipf '5=rt*fT?r c t ■a spjf^ 


’JCv&si 


«. : '»ilc»tR«p ^45 grsg wta i 45 gift's 'jg gigR] 

sJTW 5 1 giftff® >5? gMfg<p o.oi ftl®ull>(/l%5l? I g^Wg 
3T5% TOT *11^05 o.o <t ftf*W|il/R5tg i gifts 'ggfg4$i'a gwgiWrt 

gtftc® , fiitc 3 fl^c^M gnfggg gts ^ gift? guc^iftg* ijsg gis i 
gTftro 'snpfPpp *jg«t ; gift)?® wtg fogw grtpfftgs giw* i 
iiMlfolss* Stahwfl ?nsw gifts 3 ? gift^g] gg i ggftgs '*n*<jr*i sfaiws 
4 gift^j c%g wtw? giw IsRrii ^gw ^1^4 *r$ 1 

'S|lt 3 flH 4 > gg^egg gifts giw fawf <rgw gnw | 

<t. sl fssggw st gjmgns : <$fjif 43 ®i%is wn wipb gjsi^s sni*p^ • J 
^g®. •WOT? *Wv. j i!^k.“I*i I CSW 5 'S , O c t c.sR '»t<j<i fiS5*^ ^Sl?? 5 ! ggji 
gc® «nw ’S’R ^sts «? 1 srs wR ^fti gis w, ^45 wal« Rues ^51 jl 
^«R >4? N*i'g ils?l« 'g^g 1 4 ’$1SI CSW cvlwl gR^f ujihR 'ailwrs cgjsgJI 
^ptcs gtw gt 1 ^isif 5 uj 45 'aiu^i ftgcss g>ii? gnt^ttg fosftws tsrt gtfgJ 
m 1 'mm >a ^sgics* m gs gnswi si f*» ggw 1 gff wjq giggs?^ 
'pwI^wh giRft ggi^ftg g^gis (jjwfg) 1 

ctfs g|gg si cgtsi$5 csrctr^ : gsroiffos ^issg csw* ss* gw ’ptffog cgJ 
gragi? ^wift ggg g^sw gra ggg <wf5 gw <#^5 gg 'srgsfa tsissigl 
45 cggcg src*wf® ’50 ^ gtgt scss 1 ■ijownw 5 ctf® stsr ggt gg 1 ?^gl 
gig gigg 'siso gq#* gw ctf® gracg gfgg^ gg 1 ggjg^ gg^ 5wi 
’sigig «n grgg giggicg* gw gtw ^g gggtgg ^rsrswg tcgjrgg gfg^t 1 

g. Rttgrsgrtf-g*^ : gra^fewg gwt fgcg ggggrg ajfefctg 
gsggsiggRig w 4 ^, ggggtg g*w ^g giggig g%? ^igsgp ^gif g*w 1 ^ 
ggggigsjf^H fotgt'agfi>-gg>! gjgsw* gf^ *#gig g^w 1 <4 usig^w cgt^ gra 
gj g?cg*tg ^5 gtg 1 iiw (Wil'<nifB ^gvspfgg cg*iwi 1 ®fe ^ ! 3 
g^Sr gw giggNcg eg gjg gsw ^stw ^gs tgegragi? g^ ^ 1 . 

jjiggnfw : w gw? gtgtwj fg^ mregg fgg ftagw ^ fg«w ^ 
fg5gw fgs fgsw ggrafgs ggn gg, ^5iw ggi gg Sm 4 g 1 j}rg*p 4 ig ? ^ j 
gs. ^gi^t, g. Igggi^t 1 

^gt^t : 4 gg gig few? grfgg 'sfe^sfltgw gif«w fegg gig 'sf^sRitg 1 " 
Rggi^l : 4 gg 4gg fiwgsi gig 4§giwigw gjg fgsw?i 4gg is^spnig * 16 * 1 ® : ' 7 : 

g. fijf^£f 5 t : 'flgg g^scegt g^ ggw cgswtig ^gg 4g grtj gnwn gvscg g?* 
gg vog^ gnj gi^fg giTwn f^s gtw 1 ■sjfefsr gw lagig^oM^ 5 ^ 2 ^ 
gwt 1 'gtgfg<r : 5 w ^ggfgc^jg ggwn •‘To? ajfesfs gg ^sig csw gi? 

^iwi fgfg>gg ^w 1 eggg- gifewts^i ^iwn < fswi '^jgH «iit"fi v ^ I 
rtopB. Sfcwfiiiiii sifesf® ggg ^ngg*! 1 cggwi 
®gg wsr gnwr cjrti gg sifegsre wjw wgr gra 1 







jefwgg v g fgfr^Pi ^ngrg't fg^JH « 

gjspfot : iiPR gs'swti g$ gnw giw? j ii*ri gitwng ww gnwn 

4gw IgwQ gigiggw cwg 1 gr^sfst gc®i >iig° g^owitg gi^srs 

g^ gw 1 gsnsifggrsi »iwin?*, wfggig •ihvi?^ sf^ gigsfs g^ 1 
' xst^rgg : 45 Sjfesfsr? ftg fg<#s g5g| 1 c^twt g? '$g^gc^g ggwi cgigg 
gsw 75 i ®g*frirfjg ggwit fgf%gg gsgw ^sigigg gt gsgwnwww gwi 1 
dCT73i gtgigg® gwc^Tifg® gnwn c*nfg^$ gg gig° ^"irgR 'siicgi tg^s gg 1 gg^g 
^i?-gi*i<cigw gnwifeg sgg ^sigtgg gsw 1 

«njgi<5Ri : gg^gisjpig ^ ggwg fgfwn gg»f% 1 Acus 's Puncture g*? 0f5 
WW 5 «ily1kbW (Acupuncture) "WltS 4OTW 1 Acu ’fWfg grf ^ ^g? Puncture 
gwf? gi< cvi 5 icgi 1 ^git gn? < iK 5 ig *iwtg ^ ^ wiuM i wpt 

fig t g w c^gwg Bwra ^-^g aiww spti^t gpgi 1 gitf gt?gra gi ^ 

?j| 5 w wtwg fcfwiT ftw? gi^wg gistig gwg ggw? gwggig *f®i i ^ ftfg^gt 
i #w? fgfe^ fg’Sps cgi 5 c ?|5 ^ ^iwi gg 1 ^9 gg fg=p 4 $gs 
gjg?R fg«fera ^ig^ ingfgai ftw? gg^^NBi? fgegg^gr ? 4 g ♦tw 1 gswi ging 
■*iflw ggc^iu < ttr^f 5 fg’j fggigg gswg 1 ^ fbfg^^i gtsfee® ^pscti 
gftw w>i 5 iwi gg ri ^sng gaHifgfR 1 4 ggwg cggwi f 5 i%«?n ^ira 
gsM ^ gg 1 gw^ ^ 2i«iw <iww? ^ ^jgi «tw %*ig ^ 
gjgg^sgpsi ig^giw c^^c 0 ! Bc°ig ^ gjgg^s gg 1 
gv. gg $ggwg w Rwi'fl* gpfeg^g ges gtw 5 : 

(gs) gfirwwg «iggigi fgg§ gg 1 (g) grgsm ^ 15 gi^ gt 4 ggs ^ 5 gF» m srfggfrs 
^flgrs gw «nw 1 (*t) ^fegsm ^fg; gig 1 (g) wt ^ggtgg gggts gg 1 ($) ggj 
#tgsfjg g^gn^spi gra 1 

g. Light Amplification by Stimulated Emission Radiation-W g°Wig LASER m I 

ggtcefg ggnt^ §rafsr$ gsw c*igi 3 5 w grg?ra gigwt laser gf*iig ®^g 
gt 5 1 <?pgg gfti ®r5twg Rsnwg gust gsmt g?w «nw 1 wt <ag gt^twj gtgwg ww, 
gra ^5 #f giw w gitartggig gsgt gg 1 ^gnft gtggt'ifg^ RRgwa 4 gR ggig^i 

^C<I I 

g g t i jpg 5 «g gro gw ’fi 5 # sfa^ ggtg ^ 1g«^ gsw 

gT?jg giW OT, gfc« ^t ggw^ g^gpR (Combustion) cwiw ^ * 1 % SRR 
^^5 «1TC3 I 

^tjpr 1 

♦iScti ^c®ri ^nan ^ ^ i 

^ ^5 1 

g. ^jfg^g ggw ^rih gtggjg giw’R sir^feg 5 giiwg gjggtg gt'fwff 1 
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||j 'J-IVH : 80 

tg^l : stftffcw w ^7? 43? vprfft stvfi cv ~&0?i\ faifor &&j fov 

i. (a) Intercom 33^5 <41*113 ft 313137 

(b) ft<3313 43? C'RJBT'3513 43 3WJ ■®1t^sj ftfa 353*3 | 

(c) Web- Server ft? 

(d) Unicode ft? 

(e) 4ft-'5l§nM ft? 

*. (a) 3sH55l3 3*H?5 <4t*lf3 ft 353*3 l g l 

(b) *W3 JWR *H$5l3 3*TC® <41*113 ft ?C3t3? 

(c) System Software ft«lc«t 51*( W 53? 8 

'3. (a) System development life cycle ft? 43 C3 C3TC3t ft3fi> 

'SIIWIW 353*3 | j 

(b) 4ft?m 7r*lut 3W*t ~4rWIH1 353*3 I 5 

8. (a) Boolean Algebra ft? ^ I 

(b) feletUh f3C$4 ft? ^ 

(c) PROM, EPROM 431 EEPROM ft? 

<?. (a) c j i(»i-3>'©|<p53 3®ios >4Ml*i ft ^C3R? ^ I 

(b) Zener Diode-43 STC3M SIICTMI 353*3 i 8 I 

(c) LED ft? 43 £fc3M '4TOTT531 353*3 I 8] 
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>. (a) ?*5|3<P3 «?c«ll W *J3C^ 3*rtV3 3jft*T® cBftWH C3T>'S3ft I 4 4? 1 

ft? C5f*TCW33 4WJ *H3" , lftP 3PN 31C3S I C333 C. 5 ftw i H3 3131 
31W, CT9CT1U5 C3T513 3*31 3®ll 313 I 

(b) %?3II3 <6 C*t3I3'33JI3 33C33 3J3^lf33> 335'33IT3 I ft<J3JlC33 5RJ C35TC31 335 

ftt® 33 31 I <41335 CJfBtpn3 31 Sift&13 <51W3 ^Slfts W?<J3J13 3^31313^ 
3J33TC33 ^3N C33 I 4 W5«3i!3C3> 331 P ft^3TI3 I 3I4I3J C3ftt$*(3 ft ^ 
ftftTC3 C*I313'33J13 3J35I3 *531 3T3 I $^I3WCI53 313K3 <41335 3353 ft<33Tf3 3 | 
C*I3I3^3JI3 3^R 3531 313 I 

(c) 5TO3 *I3" I 13 ^l§t«H3 3^ C3C35 C3 35H$6|3l5 <43J13J 1 

31OT ¥&I3WC&3 3PM 3H5c3 C33 <4IC«4? 3OT <3C33-3I^3 I 

(d) ftft^ 03C*I3 <5131 f3ft*J 333 I 3(1313 3C5I35 o|3IM> 31OT <43?*fl I 

C333, f|3I «l3ltV4$ 3OT$ *lf5*t 3fSI3 3^ I ftg 3303 35fttSl ? ll3 314 I 

3^ 3J33J3 ^3t (3P5 1 3*?3 3H®i5|W3 3J33134 ft?! ^tfo<5 1 43* 3TC3 <45^ ®ft , 



^ gpb •2JC3 rJ T3' 3 3 ftfftiPT 3I3HM R'eaH >6 '5»b<? 

3J3^I3 3531 C?T5 31; 4? '3^331 5j3 3*3^5 APPLE 3sHSU|3, 3t?OTPT3^ 

35C^IC3*R C3*t 35t33fl> fton 3>P*l5ti|3 03K®3 3?3J1 3I^IWI3 sHj 

>£13515 33C3lf5313 5 t^3 3C3 I 4? 3HC i llfE>3W(.3 '3»lP3f!>3T3 3C«1 I 

^ 415 43515 CSIBI13 31 3>1*H$5|3 ®I^3PTC3 1dR?« 3»C3, <PC3 431 <pI*HS5|3 

©l?<iM 35C3 c'slc,®! I 

(a) 3kftl®5l3 (Computer) %35 ^ftT®5 (Compute) 1l f*r C3W 4c j ic? 1 
Compute *1^3 53 ^ 3«Rt 3531 l Computer *Pf3 3«|*il4ll1 33 1 
3>FHSuI 3 ftm f3313-ft351C I 13 < PI'3?? 3>3I 3f®l 3M 435^1 3133533 3>3I ?UW I 
3sH®5l3 JfW 433 435 33CT3 33 31 31^C33 C331 ^|%W ^$WJ3 ftftt'i 54 ft 
3lS35 ; «IC3 C35P1 13*^3 3**1133 3^04 < 1K3 431 4©13 *P«1l<P<1 13^133 

353^5 M13 I 3^313 3sftl®BlC33 3?^^t 3T33K33 3^ 43 W '3TC335 
3J1<135^1 sn® 35C3C? I 35KB13 '4CT3 5 ftP^l *H55|M3 3?T»M 3531 3«3 

43^fipl<5fC3 415 43^153 ^13 4315 3W C333 Rc^t*! Pl^'»lt3 '^13^4 
3531^5 3K3 I ft313 133^3 <3 Jjftipl35 333)13 <3 331313 ftl3 3T3C33 

5^ 1 3 ^1 *1%3 35pftlft$l 3H5TC35 313I3T 333 3sHS5l3 I 43 3ft, fttfSTSI 'Q 
ft^3®T 3l^C33 3l^li»( ’Jp3^13 ^pT313 4W 5^4 I 
aPlt33 4|3'4C3)3 ftft^S 4H$5[3C35 ^51W Wt 3531 313 I 331 : 
i. 313133 3J33jf335 35ftl®Bl3 431 ft*13 3J3^|ft? <p(HS5|<i I 

3IJ313, «fH35lw<i 3^3 <3 £1533 ^Iftu ftfe® 4W ft3 «IC»1 '513 ^31 3T3 1 331 : 
i. 3IJH133 ^ftl®5l3, ^.. R>(si5|«i 35ftft5l3 43“ O. «t»l“H$5(3 
<413513, 313^, 313 'G 3J35P3 ®3Pf3 ftftP5 ftftBH <t»H55l3(.3> ^41313 513 
^51C3 <513 ^31 313 I 331 : 

(i) <3$3!2P3 35HSB13; (ii)l3l3 3>ftl$5l3; (iii)31$Cffl 4>H$5l3 43t (iv) '3313 ^HSGM 
13C6 ?C^3 315ICTI 3>H'S5fW3 “ffl4 O^lftsM C33K313P11 : 








f^f3Ti£PT R«®ll 'O 1 

«uhw*i *H$Bm : c? «*>FHSBw i£i?pfi» ?]f*fw n*i? ?if*i? toct iT i 

TO, ®lt 'SUWW’f ♦H'S'BW i ®?3®t ?1 WJH) *lf?ilt*l ?t *lS?fe5 j; v 

C?®®TO®TO 1 CTflJa ’Tlf^? CN fafl?® ?3 ’*IJHI*1'*1 ‘PHSIJIUM J5^f& ®^sg i- : tl ^ ; 
l®f$tGl*I 4H®®U : (31 MsHSUM iR«IJl ilNR? WUI? 3Tsn*fpT ^ - J 

l\sleu>|«i ^HSSls i <ijf& C? c,<t»IC*il *lf*)05? (TIN 4if3F?t Lj 

f?osN, '©‘1 <3 ®iw? ^1051 tori n*hc? ,, r crot? ihtoj ^tifn to i 

<pFH5Ui« : N®@® •pRSUin s,c°ii itjiH ^<pfG in v£R|5^ J 

I®I<siIJ|«i ^F’lSSlWKi • > ic^l'3») £?f*ftlWH? ifiRIC? ’IIS's I vijfl# ^SSlf^js 
?i?3i® i ipssii to ?i?, spgfe <3 foRpi's fro c?o® toto 'q 
Nil} 5 !* ?>|“ , '|S15|<i 1 

^FiSUlu : ct^tqpi <*1*H'5’Ci'd aw ^aiR vtrcflJ ^RSum iih 5 ^ 
NCTOOM <SJ® «pR®[>I? 55 TO '43 s TOf TOW ?TO TO® TO I <?r$ifa 
’KTOl, ®^5TO? ■styl'aN's f?C3? c l, ^ ^mlw iflBl ?ROSi snpt] 

i»m fatfroro?? *iftimjR frorcn, ?fTOtTO *rwi<i >a ^ 

«pp>i5'5|<i ?J?^5 TO ?IW 1 CYBER- 170, EBM-4300 4 TO?? <f>HS'Gl<j i 
NN ^H'SUio : c? *I*HSEim UiPwh ®nPRs -sira toi *I®iIto ?j?si??il 
<WI? TO® TO ®1$ taf? ♦H$'5|<) I iflBl f i tg-?lf'tej « '1MW1IM ?J?3I? TO JU 
TO 5 1 NCRS/9290, PDP- 11 , BM S/36 $®Jlft <4 C#? *P"I®I5HI i 
Hl^CaW •tHS'CHI : V&WW *R®t>UC* *IR7fNH ifH®®!? ?1 f*lfo TO^ 
®lf®f5® TO 3 ? I ¥©BTCTO ft*t, .iRsfe in^GaTOTN? CPU ^ RAM, RON 
WTCN UI$WH ^H®5w *lfo® I $Hf*H #TO? R^CTO 4 ?sR®5TOf 
TO5N oni am i >«Rhc15i»i ®n$f?>iN faft ^ aroa ®R®5rc?i? Swiwn • 
^miasRlSCN : 'snsra Nf^Nl^t « jp®»i%»Mg *H§5uiw Jj’iw ^fPlISSBi aw 
«a ®R®5 ito <if® sirasil® ctcto i fa%?R <wi«^ i < 3 ^% ®nrosai n 
CWt"ta iSINlITOfel 11051 ^IN ®®IJ TO^1*RI TO? 11051 ^f®®WI? f?f*fl i ? : ’’ ^ 

?w ^[*( 1 ? «j>RS15|<i i Supers XU, CRAY 1 ^'ojlft i[*(T? <sRSBlwn 3'il^ c t l 

(b) *l? J il 3TO ‘pfHStlo (Fifth Generation Computer) (®f??N 2ITO) : ?l?5if^ 
CTO ilTOl 5^ aiTORl ®H®51? 4(5^1® ®TO I «I1CT&«W <3 (S1*1R *WH a® 535 
®R®5l? bl^<) 'NOI^® 4JC5$t 5NT0? I Super VLSI (Very Large Scale Integrate' 11 * 
f5*t <3 ®Nt^TOl vr5<lM? INTO *WN 4JTOP TO51?'tl TO 50^' 

N®T3 '*I%*1I^ ill^UhlSJON? <3 SJpt C®5l TOl TO®1 if*5 : 

> Fi .w 

wro : 

y v£p?t^$ <jv£?l i 

^p&s? i 

o. I (Optical Fiber) I 

8. GSflSlPR I 

<t. *!*? ffel ’TCT ^f^lN I 


_ sfrt l^roq^ 

^ — 

cvwiS i 

H. C^l ^°t <JTT^T^ I 

• v. ^3jf^ I 

( C ) ^ ^rnfg^p*R G2fmrsr«o7^TR^5 ?nri ^rj 

q ffl q py i jft ^p6<3rm? i 

i ^sr ^ cstwrot ^srt8 ? ^ 

<3 w^^n<ic<f* l^wt, ^ 

fHUS 6 ! <3 <£303 ^ll^l^J <£C3 I 

$ (a) ^tU5 C^MI3 RPlC'S RR?^ f^ 5 RdsOT <3 5J c nR 

^ ; 5rjrt ^^5 «5fo w\ ^ ^ ^ faran? ^ 

^ i %?R TOR ^ROT*R ^RI CT 

C<£lCHl ^np5<3TITR S^F?R <£31 TTR I C<£lCHfl ^-Hjl ^RI^R <£313 «MJ PlC%^ 

t>wj> c? atNcCTi sjcaisR otowi ^c°ii : 


0. *lR<PSH ?t 

8. ipPB^ail? ®a??; 

<t. ?R8?RH ^a?l 
^WTOTO i 

4 ai’fowi ton?? '8*1? ^«?%i I fro fooBii ®p? n*pn^ orroi ^?u : 




ftosiilara?*! 

it 

PiC^^ (vivSTl^ 

it 

TOSTOl?®^?? 

It ~ 

f^HC^ 3KJ3TTR 

it 

PiCS^I 





•ifbbr ■4W->1-Sj’3 f3f343 4T3HH R«tW 'Q 


■40333 ~3 f3f343 ft an « sjg% 


(jJ 

2>. (Investigation) : 4Olf3?0J3 4 3TC4 343113 4ff*5, ' 

o TOii 341*4013 3«mhi 3 *F*53*«on f333 ftubw i ^ ..* 

4 <401 01 ftraflooit ftC3Ml 3*31 4J3 31£3* cjfeRsfl ^ 

3*. fan^H 3*3# 5(131 o sow 4f33*fa 3*31 i 

■*1. wfiHyw 41033 41*001 f3tfS4 ft#) i 
4. 131*4 34WTC33 351331 431 
4.f3&OI34?*53533 I 

'3T5S*ra ftotft, OfOlft $*5Jlft 5C® OSBl 394? 3*C3 43lft*5 *15if%3 $0*^ I 
£4f“ftl 43? *431131 40I15?ft3 f333 3”‘ l tl3f f33iTO 0131 ?3 I ftfOjJ f31$4 sspjj | 
“3 %SW*1 3SC3 for&Ora 35131*51 %T3 3*31 ^3 I *5«|J|^3(hlW3 *13 fjfc^ I 

*w^j«i3tofl??^3Rn^ i%*nt?f^wP5f333^'3ra^snw : 

i. 4®lf3*5 f3£%013 413f33i 3#, 

ii. fitelR 1 ® 44if%3 *4*&wfi3>, sji|f%5*45 431 *lf35133M'5 351 3)5 1 43? 


iii. 4®lf3*a ftjJ3013 3T40W1 I 

fty«rt (System Analysis ) : PlOSw 133334 443 43*ft *13ifo 313 

413IOJ l3C*OJ 313^5 $41*43 0 f3333$ ftC334 3*£3 343 l33i*t4, 343H3 3133 
f5f^53S33, CS?T 3943 43? TOII 341*4133 <531 3^3 f3I$4 $5f33 30fl*5 
*lR(<PSJ*il aHd'i ^31 33 l 

413^1431 3^T? 3*^ 38I3T*5T ftt*fft *4yOIIWC33 *13 f3T&4 ftt334 fijfe 1 <33* 
33 l 4 *414 c®5l fiMPl?«w 3*l>Ulft ftf^S 3*C3 *51 341*4133 ftfeg *W fttiPM 
3*3133 I f3U$4 ftcS34 *4*fft W «3**$*ff I 3333 C5?T SK3f%33 *fl $OP4 
3lW»l(4 44TC3 ftf?*5 33 43? 43 '0*13 301? *B(3*Sf 3*15?©04 ’TIS 331 

33 I 05^113 Jf»3H WJ 3i*t1*gC33 5(31 3?#3 Tjrf33 33®14, 03144 

’ll*#, 04I<M4 4ff5 t33C3 13C3HI 3*31 33 I 3?*lk33 433 3*43 f3*51C3 C®5T 
43®!, 4C3f3?, ^54J W O 3*5433 43TC3 333*51 3*t3 'SI ftE334 3*31 333*13 
33 1 4C31'S^)j| fa*li(lR ^313 *13 443 f333lf33 %*tiff 2®f3 3*31 33 I 


®. PlC^J) R>etl?i 3t *lf33*?R1 : 3ppui 3PIT3R 3*313 3F3 3'&JR f4C%W3 4K31®^? 
' 5 T?J*tl*t s T 3*C3 *lyi PiC'Sws "^1 3i*IRWt 1^3 ^3W fe^ 5 ? 31 *1^3*?^ 

3P3 l f3133W3 313KS 3T33133*lf3 '531 ?S§ CS^l 4P#? *(3if%3 f3t^ 
^5T3 3*313 *13 33* 33 43 3*J5 i *5|fel!^ c^K3I 5$* 

jiI5<P'»i« t3C33«l ^3P5 *H3P1 *513 435 431313 C3l3t3 3313 I 

(b) 3>H5Diw3 313 IW cN 5 , 55ft?, 3 w®, c*(3f^? ^sjift % 3^3* ftf^ 

*lfs^t*l 31 35^1 3*313 (.*H*i(.3> '5Ulft r CV"l3 3*11 33 I *S3lftCT»lC33 4131C3I 'Sf^Ul^ 
ftl#l153 iOTUS ftw*! 3*31 483 353C3 1 *5|]TftOT3 ^ 43*13 1 331- 


3S. felQw* '5JJlftw»|3 (2D) o 3. foillGw* *S|Jlf3W13 (3D) I 


^ (a) '®IJl*rcW33T (Boolean Algebra) : o 43? i 4 ^f& 3l^3|ft 4?3I13 0*13 
^E3 3RJ »1<M £J3*T3 4?3H3 5J3*f3 O f33T3f33*n?*13 *l^fsc<> 

^1313 '5DF1C5331 3W I ^1313 '5HHC533T3 4fsf5 Wi33 313 C3*35? o ft*?31 i 3CS 
*(113 l WIWI 5«TC3*3 313 3*51 3 C ®1 i 43? ft^Jl 3W o 331 33 I 331313* ®lfer?,33 C^PCJJ 
»lfti3* C*1^5 31 ^ 3*^t3 CSIC^S 1 43?fts C5fC^5 o 33133 I 

(b) f®ftfBPl *l3)foc«f ftf^ ^ftC3*13 C3£3> 311311 ^31 C3C*5 *(1C3 I 'Srsra 31313*1*5113 

35(1 313 4ft *513 (wire) O ftl%3 31^3P *5(?1?*13 (Mechanical part) 3SWC3 *tft*5 
433 45ft C3T>031*£ 31 OBICftCBRI 313TC3 31?C3*T'S3* *531 (ccxled 

T information) 333 3*C3 I *5RJ ^533 3«T1 313, 4ft 3**3'8C*T1 C3tf3*3* ^*fl3TC33 
(logical element) 33ft 43? 4f%ft S*(I31C33 f%l ftPft 3|fc>VMI (rules) 31 ftuH 
*S(S^5 3IOT I *ft(C33 >jftc<t*W C313* ftWM! 3*313 331 313 C3, C3*TC31 feftftM 
*I3ife 3W1 &31^135 4?fl3 (functional units) 333C3 *#5 43*ft 31351 31 

ftfeg ^31 *I*SC5 (input), ^T3C5 (write), 3?3^3 3*31*5 (store)-O 313313 3*3C*5 *(K3 I 

(c) f*TC3T3 (PROM - Programs bk' Read Only Memory) : 31313*1*5 f*l-I31CT3 
*4^331 3pll 3J3313^lH 4C5 ftCBBI ?«*|3W| CSJBU3 *#3*^1 3*3C*5 31 3^3 3*C3 

caram Iwj *m3 31 1 *5135 315313 0333 cawm 3*31 C 3 N *11031 313 *5335 33 

3*151 33 31 I 433 CVG2 3T33I3 3*31 53 f*t-13T3 I 3^313 3I511C3 3^3 *5)3^13 C3 
fa-1313 *11031 313 *51T5 33 C3*113 43*ft 313 ft*®5f 3131131 31C3* I 3*1?( 3^313 

! 3WH33 33 f*t-C3TC33 C3*13t 3lt3lft 1 I f3t?*t3 f*t-t313 04141013 313TC3I 
3133133# f*t-C3T3 f3013 3*C3 OlOllft C3*1CT3 (Memory Cell) ft*®5WOITC5 
*5%-tfe SlftlOI ^C3 %3 0 3^3 fe*5 *(333 I 45IC3 3J33(133# *513 ftlf3*5 
| 3ftOTiatai3C35 ta-OHOI 3?33*1 3*3C5 *11C33 I f*l-13131^ 43*313 GaiaPI 3*31 
4C*5 3?3%*5 *531 *413 <ll«W 3*31 313 I *4*^ f*l-r314 ^33 C310I *lft«f*5 33 43? 
4C*5 3?3%*5 *53J ©5 *(li 3*31 313 I 3013 3TT3 f*l-l313 *4®t# *4*fa f^SRl? 
33i <53c«l 4C5 3?3ftf*5 33 *53T *5^ 313 31 1 

^ftl0113 (EPROM - Erasable Prograniable Read Only Memory) : C313 31 
f*(C3(0I 43*313 ^3J 3?34**l 3*31 3C3 *413 *#3*^3 3*31 313 31 I *413 4 *4*gf331 *j3 
^313 5f3J 43*ft ftoi3 33133 C314 2sft 3*31 ^C3Cf, 313 313 ^f*TC3T3 i tf*IOHOI 
’ ’l^ftp'5 *53K3 ^ *41313 3J3 313 13013 04141013 3WC3I C41413 3*31 313 I 
^f*lC3!3 43*ft 0?ft 03*131^353 ^13141 31C3*. C3$ *4131®11 fe3 f3f43*3 O OTO C331 
4t3 l 3?3f^*5 *531 **p OP^IH 3401 43*ft *4F®1 5IH3IWIJ 3TT043 *53T3 
^faOTW3* 31301 3TI1733 *4fe C3«f3 3f»J 5(13(5(1 ftoi 03*13-43 0*13 *TO 5 i 3*i3 
^PR*13 3i;3lt ^f*t 3013 33 *53J 313 l *T33*Sfw f*t-C3T3 04141013 31403 

^ 3*01 *41313 tf*130I *53J 3?34*3 3*31 313 I tf30T14 33 *4*^ f3^!3a3T5 

I ^ 3*313 041414^*5 *531 C^IWI *43^105? 313 3t i 


X 


•bHo Jfwm feasna s gjgfe acsa r^ 

SSfeTCaT? (EEPROM- Electrically Erasable Programable Read Only 
Memory) : ??faca!a-3a aWH 'srgfaat 3F!J 3C® R?afe*5 ^*U W 5 «!!? 
vp 8 t ??? atC? 3 ?t ' 3 tt?fear 5 TCa CTOR '^JT ^fal? •!! I 4 ai^faat *ja aRta igR$ 
igfecarotfsfa asat ws i aife rsc® 3 re aa wj at ansnsR^ ^ 
at 3 ^tfaa* faD taijrcsraia atat ^ ^pstP csjrata ata i 3 brt >33 ^ 
^c 4 i<t>Q^)W ^cnUnt ’lOT’i $$fecaia i (Strata aRia aaa 3 W ■♦FHS'Ora can* 

I 3 C <5 a?afe *3 R 3 ^ ^5 tfe aca? w’Hia raCRP ??3 3 Fa ®ntn I 

d. a. CT a^pl 9 lfitaife'*| (Conductivity) ^faalU (Conductor) 3 a?.ra , llaai§) (insulator) 
a $3 aWTa# Wa* anfefaatft 3 $ at C^ftaxSIla at?t i Rtata't ata^f? 3 CR 1 
foafa'jrcraatfes^aat i fa*? fac^ta aFrp 3 at <#arft i 

b. 3 fi> 3 a*fi> a^t <j<$v5 fe51$8 l aRS Hl'tlt? 33$ < #>IH fefe C5TC^ 

*ftsata ®aj ‘■atsata tymfSc's’ 3 $t aiaraa asat p i 3 ? afo st*tt# rataafti 
atataa at^afaatf) ^ranc$a acst ac^rs 3a aRfea#! a^ff i 

ataRH tSICaTC® fa’lffe c«lc* 5 «i CSSRta C 3 fCa>C® at ( 3 ^ 51 ®^ C 31 ^®? C 5 C 3 Cafe 
^ v£if& <yj? ant at aB aca ata i fa*? cBRta 'aiutiow a&a 3 aa ca 3fi> aB ?a 
Rt I too OSIFfrSt ?! fa <#5 Coital GFP '®t®R Ooiwk® C*ftWI$ 05313 t 5 TC 3 !US 3 
a«tj feta 3313 S 3 * P l C 5 R 13 VbltfllObd $ 3 ^ C«!t*B 5 3 R-Cafe ^W 3 art®^ 
C'oH* 5 'St fefeB itlutlt) f ?3 att 3 I 'Sft Wife'S! fe? atata <t»IC 5 <tl^ 9 i'S I 

c. ai$t> 3 fafiH 'steal* (Light Emitting Diode) Rtata*!^ 3 ®t$fe RICr? 
^tlafe^ I atlfeatfea* ^$3 Rt* 33 Ri#P# 5 R!’S 33 sfe ?”# 3 t 3 t§ I 3 fe 3 Sfl 
335 fi> 'blCIII'S ?! C^ta* atltRt f?*fe P I >3 vsltttlcbn C »^53 tpR 4 ?lfe® 
5 ? Wt itfBl 'MWlft'-i 50 ! ^ I ^ 5 .aR!C 5 ? •?§?!«! ?CP '»ilt»iM ^ 
>& 3 p!j?rc$ I 

f?(%g ^rf®<3 fsfc^c? ?«n- cafe's, c5*im^w, < swi?f?w?ia ^snfec® 3? ^ 

353513 ?cac? i 3 ^51 fef^ tc^ra^fe? 5 fe^!? 3 ?* ‘WMfcWBta ’Tf*iTT ff^ 5 

C'iWI? <t>lcst LED ?I? 5 !? a 5 ?! P l 



’J'falH : 'bo 


: ffflfewRTlfflfl C^IFU 4^ Wffl SRfi fa I VR dfoffajM *IWFIt tfflfilCS FFl! FIR I 

.jffatf fRfl wlS? Saw %? / ncspf sx$ m atj? pn sm awn il 

7 ®*t> 3 ' 3 ’D|' 9 ( fet 5*6 3 , 3 *t>rc v f? * 1 ‘ J t >c t S <H 3 e IW ? H 3 ^t! w i 8 

<. Gisfe? 8 

it. ert? c’lw? ^l<Ht> 3 > ? 4 ?! asa 5 ? i 8 

cjw fef 3a 5 w c f?t« ! ii fe fet ancai 'siwf't^sica fe fe aia 1 ?! •fl3 i t ^at® ?car 8 

a. ‘trefa ga ??gt fefet ^ !c^f%? 5 , 5 RS 5 t ?tfe? aro’if^as i ctm f?fe at ?fe 
a? I’-^nwia ?W*ij 3 ta^fe ajian i 8 

^ aiv-JHi i(iH $^c^> ■area ai c^a? 

a. ??]a4 s aifeas^ a^tes fe cararra? 

a. ^iica^UPifer ^A 

a. *ommR fe? *A 

s. Vt^Pw fe 3 ai 3 a aw fe? ^ A 

a. Safa? a®rc® fe catcaR? ^A 

»f. ^Tata^tfe? ^A 

a. ca^a) o '5t12fe a®ic® fe caiana? ^ A 

^ 5 ? <iI 3 T CWn?J 'SrC r U? ^ > -^- 

Vflvs^ <%\i] <P\W < 5 C® 1 ? 

’t. ~ ^ 4 - 

f%? vd5 ^5 Spm VQ f% % ^ a 

«#tcaaa s Sfeacaacaa swr 'it^fetj^iasaR i *a 

k. 

fetuii ^!?aa *pt! rw s 3 »tJj*l awt p c^ar ^A 

^ Ca«t!rom (Belladona) fef 

^ 5 ^ cam ca=tr ct^- 

’’ ^aetpa a^a ^iiwihi aapa i <t 

^W, aacaa ^siwsa < i!faa aiRpscaa ^aara cafe c?r? 
w ^a/, aaa* •aifec® ^sict caRt 

T ’ilHaanalaas'O'taRammaRjR i <t 




t. sraisata w wtrea ca #1*1 steam tea tret aw aa at® «ptta at . 
wot ata P®rali> asjfst a< 3 ara wit aflat? aaareaa ^fl aa 1 ffcft^ 
afatrara ^ctawaa PcSiPia csptra 1 wot "w aa* aoara fSa satca? 
'»rai(. i SlPl < p GSPTta «jc°i 1 'wsw ^ «jjfa»<t ac^a 51 * 1 5 rl , olfi^»'»lM i 
sc< 3 *s ut®t Tratfacaa cf>ta caPt at*i trsJK iyoyVo-iira caPt aw ^ta° tt 
atm ’traa rajfea S^ araraw at attaracBa’ia 'sites wt aat aa 1 


y aanm *p caw Ska awra ca^t Pet <3 ate? awt wt 1 
■5.. awt carat, $iw cst cst aat, ^ <raara aat, ^rat, Pstfptt, ( 

o. ^ca awt, tsi ^ifasica ^Wa8, ate® awtP 1 

8 . WWl 

<t. aaaa «gra, a^R<3 sgreaa aaa at? cae® ®ttea 1 

S*& araratema ara*t 

y atat aTa a^ata attca 1 

a. mftcaa <J 5 a cae? cwt 1 

o. afS, Seal <3 $<4^1 cae? cwm 1 

8 . sajmettam atara nw 1 

<?. tPafy® ^iaic<IUa atwt 1 

to. oiflt aaa ^arfaasa afi? caca 1 

cStcatPra S*tra asra’W >-aa? fafSjj aaait matareaa w S*tra facaaca ap'tssra 
st^% ajassjea ^catafaa, aPaS&ra fa®§tP >aa?. sii«iiPra cracsa factasjera 
(caaa— 'sna^saifaa, afatstatfla, sjt^fat awcaa ataswa ts®nP) afafts 
c®sra *>RSi>ra P>lw cSlC'iiPia 4>tt>reacsra tja ^ga stgfe? 3tsj ^ajasra 

WS 1 4 SHJPret ttcafew Geographic Information System at a*FWt GIS apt l 

gis w* asPaSSra ^rSoaTta >aat aafretma, estcatfma S*tra ^a? atfifl 
sFtaeaa ■gap sgasaai aja^t, ata atat aa aaeaa e^tcaiPra gai csfcatP* 
a*a^p Sara a*sta, asa^a, aaraa, faesaa ga* sw*P aat ant 1 Gis 
asPaS&ta stgfsfSPta gap aia?t 1 ^ ataxia anraa ?apf8t aw ca, <& ^ 
'biUiwB? at'iht® ataraa ^aj Pejiaa at'5t , Q ^taa aacaa ansjat atf^a eSlcatfaa ;,i 
arat ata, at aiai c^tt*tt aja^ra arat arat ^rara as^t ^rai aaa atew 1 otpp# - v: ‘' 
caacat c^rcat ^ aataa faraaa ’sat ata^ra atajw arat asat aa at 1 ^iwtPi^ !i ' 
aia^ra aa cstwtPra ^ uraatw a^ra&js Sara 1 ataj asata, <a ataf ^ 
ii w > fi> aifaSBrafSfgas aja^t ara arat ^f^fta Safaotca (Earth Surface) staft® ■ 
a4tt a??m <3 ata^ra arat ara 1 ^saK >a aja^ra as piSt i ca ca wti aea^^ 
aa, asra atca Safa®rcaa 'sta at ^tawsa wnt a^raf atw® tea 1 


(fpf, '2tca r aa v a faPt«o>t ^rtaBH fa^ta 'o 'b c t-s 

«{ a^caa*^ atatatfta atcaa atajea ca"ta caraa ^sra <StaaB35* a*ca atc^ 1 ca*ia 
cai^ra #aa5caF tayRiPra urafD ata afa^tP^s 5a 1 
i. fea 

^>^?#tSatai^ 
o.^ltatPtSaT 
0. tffwaa 

pro ifltaa a4tt caat wtt : 

y fSa : St ca*ta aa arara '3®ra w-Hica ooo-<?oo fea ate? 1 tSaocat 
caae® aflat atata aest 1 Jta aacaa sniicai aate$a atWJ fSawtt arara 
atw cwt atw 1 ■ 3 la«pic<n tr-io facaa acaj fSa cac^ at# caa ta 1 
^ 'fpfffi at atSt : aarara at^wtt caac® aa*, csi? <3 atatfa aela 1 4 aaa >irat 
stga ’5® arat ara 1 itrat sas a^? te® area <3 afa c rs atSta cattle® sraara cataa 
aaara 1 at^ a*tra caafaep >aat araat at asira laataifftt att 1 >a aaa aiSt rara 
atawf? caet atat fas^® a^et caaa ^f®t ?®Pa tiaica tsf^ (cti^pt) ^®P w 1 
\s. ftfts at PtSat : caifeaa fS^sa at^ facaa acat PiSara afa *ra ta 1 
PtSat ia aaa c^iea atai aaa a*ca at 1 faSata cact Jp® afaa^a acB >i]ai 
<ffta aca aiarafa^® ae® atet 1 

8 . “ffta aa : faSat aara tr-io Pa aa caa?a casc& ta cafaca ^nca 1 ^tcaa 
atara <s& C3trat aw, fSa ot?u at *®asPtti g csti^t atat atca? 1 m aacaa 
awi^caPfa 5 rca' 3 ttatta'aaia 5 caa s a i 5 taacajStaafSacaa 1 
a. (Sta 5 ^® afecta a^? avraa fa^fS 1 ^ f%a -sjapta 1 caaa- y a^-taa, 
t.5|wifaa <3 o. ^c^rPisra 1 S^ a^ata <3 aa%*pr®t ^acacatOTteatfa^ aat <3 
^waascaa 4 cata caPt ta 1 <3ra tita caat caat ^ ttaiara cata 1 cetera aa^a 
•'jl aa?a trait, ^2 sM^ra tatcarat ararot at ^caa aril's at sntPrasstca 
caat Pe® atca 1 ajicara wt afew a^aa 5^5 a?af^® aa <3 act act cat^t 
w ajata 1 ala aa, ^aie? sgta « ataatat tea ara 1 ■yaa'oa ata tea fca ^ . 
areas 's ■■pich aPaf^s aa Paro «h i ^aa aca tta-atreaa < pi®i atit'® aa, aif^a 
afe a^a tea cara ara fafat© 80 caca 5 go ara 1 aftcaa \®ta tratflt at S>a aa, 
roreaa faSf^ sareate® a?ff^ aa at 1 ca Peas sitaFra aa ^®ra Sc^t Pcara 
tra-at aaa <3 'aa*t aa, ara « cSretta wt ara, srsreaa act aw area ^ 1 
^a « row siaj Peas snat farareat areas 1 4 'aa^ra cat%ra aat% awaratw 
Pea cae® aca 1 cat%t at*jt ■area? c«reas aiatar S?e® can '®reas fa«, wt otca 
Pe® aca 1 as? ara aaaa aiw-sraw saw catfta atat 4as area asta asca 3a cacas 
awt afatta 'tea Pet® ara 1 «i«iH cat^ta atat ca^t Pet tta tea caate® ara 
ate® tra awt at afa *pt*jre>i at Ptea '5a Pea afraca cafaca ara 1 *a tt?ra tta 
■ya ctreat atata, atPaat 'sytft^ eratatcaat 1 

o«5 f&-8& 




I 
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Rfrom mrarga f^sam ^ •*iss* 1 , ,. v 

ntatn aac*M ana to? atea 3EN3nRia ana Ren cnp cant to i <$tcro 
TO ntft? CTOI? TOP *8Fyff I tf) W!l aa aa®H aft, % ^ 

"^W ? 3 $cn RCS ^Ca I R*HI, CaRR "I?I<1 aRma aMCS $.Ca | ftflftva C5I^| ^ 
*TP alalia aMC 4 ?.ca l CaPtR $JS-aicaa ajIaN mates ^ca I 

<6. wlwl a$ fals^H *tt ’ll's^ta St Catatta ®WJ n$a TOnaPt Ptcm ’TO TORt a$r^ 
Res to, ntem mtaat aro a$ anes aiR i 

t>«T« cBena mraain ^ n$ nR aen atem, sea «m ^nc^rc^F to% 
TO^fTO (>lwl aRm£t TO R I >fSai? ant (Ties atea TOPCna ntCaCf TOj^ 

f|a iRsjnR (JHnftwa atCt R^ICHI CaneR aj% StCTOem CneTO Sea *it aj%g 
meaem siena (5 a$a) to^tto afam£t to* i spfa, aRn$ena atea 
aifSR ReaC* Slat §Sn$ nfs^Rt I TO 13 , ^ afa nteaem (b*P (Jfrj (?) c^j 
<iti 3 l-a -HIL’ic."*!*) ( 2 *i«i&c.*ia ale*t WISIWI aifpRCF ■ > ir*^l*1 TOT TOa I 
SITOl «lNal (TMCS alt®*, CRtCR a$ 2 ff' 5 v fcV f^? fro St fm^a TOl 3 TO a?? 

'oaa i aro <j? aR afsaem f^a to stnen to nteaem cn a$ Rffs*il=i aenes 
cns a^saen* Rja i a aaena f^lstm TOtat aaa Rrfs ancs aiR i cnaia aaa 
fstfs^n aro a^a meaem caaent a$a afo«» filial aan afs ancs ■*nf% i fog 4 
a^iRc* ana tFiwi aro a^j atom nsa to at a^saem f^a swt? i mtaa ^|R% 
afsRns ^jPR btfaRem ^ac^, ’jfo to aR, ^’Isr fro tositoto toRw 
^ ac? i asrc'sR <4iwai a^R ca^Rt a^ca 5 at at^tsr aR, 'St <roat ^iri 
attain a^a atcaw at?t atfa* i araf^s aR, wHHta-r^i 

^snRrai artaat f?a a? %aca caaca'a apocasrwi 5R cRcas croca caat atra 
^(R 3 la ^feta -nitvt *iicxt ^tia aala*^ i 
asRsR anrot aau$ atR, 4 ^Rtfacro aapa artcafros, w aR? 
aircafaa i carcat at aR aaa to i 

a. aiR to TOta aRicat toic*i ^ i atR ^ TOt fet TOia Rr airoa attain 
aca a^jt^ aa sjcaw ata, litR acat Qt»at i to vw atria's R®Bito f - 
aai*i ^3 Rail's a®t ■sjcata <pw, laR at?tt sjRsRrji i awa ^lat-f ■“ 
arc'll area i ai^pu atR arca *tt i aaaa TOtt Rosa Rea ^taR 
aaea<3 atrot at ataro tor 'saa stcatn aata acat RafRs^ft a*t ar^< 
^iRfaFtn aero ^fl to at i 'sR atR arspytrstea ^saictati 

a. wa< : 4$ TOtfaeaa setoR a^aaR araaea Rero Rea anaRa aea ! 
aatReu ea eatwi 'jR ajaaia aataaa ^sS. ana^a aaca aata^ aw i 
caaa — <3 ocjjra acaj ana^t aa ^tai ^Ria^ i 
atf%a^ : cateataga 'oaa ^jRfla aira^i aaea ait^^ aca i 
caaa- ’^Rft « ^eaa aeat aia~aRa ana^a aa ?eat aife^ i 







r 

L ($?, iica'aa’a faRt^ 'atataa faa aa 'a grgR^ ^a<? 

,f > ?$a Bti^ta TOa aaR yMtailafoaea atatea arpt aat to i ^iR acj ^.ataa aea 
iRi jRsa aiaaaa aat ^cae? i atv at?Ra ^itfaero atca gsieataaaca ^?s asaea 
■atatea ana atrotTO i 

^ ^g§i%T ^ a^stro aitaicaa neat to# areata n^Rca ^ftaro tosR to 
'snRaia acac ga i to to « aitapna i & toR caea so areataa< ^ea 
TOf^s TO^^a catatca jjR ^tiro i 

5 Ra>t(aa ^eR to*R alaeaaRR® i to anafaa <3 ®h to -tsooo to i ffia ®aten 
^ j jaa atTO'ps aro ^jjjtro caea ^ aat to i ^ cat-Ra^Rea aT^aa 
^sR, t,Roj>ic^w a oaaR, aRtStestcaa ^R. ai%®eaa <u?R tox ataateaa 
^sR aaafj atea i ^ngRa arj^s strR TOfteat >itfa5 atea i 
^a>|Ra to aaeaa tocto, at aijpfta caea R4® to toi RRa Rata sfett 
Rma aea i ?i«iRa #aeaero ae® RRa matt ^aa area i aes RRa aRatn 
D^cn ^rjjnro TO^jRa fa'tva ^R; aea cro i TOtcaRa cat^caa caea 
a n ^c a ' & a to •uWBWJH’t RRa Rata aata nest ta^R ^ataea arro 
TOa ae® 1 TOtea #aca5 caea TOta^s RR caa ^ anea laeaae^RR^Rata 1 

a. ®afaa is>si atea stfsRs toR 'aii'siwifsa caaaanR at?i 1 aRea*t Raea 
siaiReat^t to? S^Rss afsatcaa tot «flR TOatfas 1 a?^tR aiR?a aatfses 
aaraR stfseatea Rpm^t 1 ataataRa affata Raro aneroteaa ^ea a?^tRa 
anstant to* to i ^ aro R 5 ? a?ara anenRaro <3 aaarlta amRa toR ’top 
spft aro anrona toRTOsi Itea c% 5 1 caaica aa aa ateroceat atantaRa 
aftaa aReata aat fro 1 Rtaiacaa afsatcaa ataea toR mat attRi a^ag aat 
nsa to 1 Satan TOeat ^ to 5 aroatn stcaa afeata ’sttRen ateR 1 

a. TOPj r ai «tnma TOa^oent aieaa nro ntanaRa at aiRaR aena astea ass atses 
^jR^a Rea ^p> anea 1 atesa cnafs* ananea «nw caaen nea to caa -fM ^5 

ate 6 ? at nea to cateat a^at caa ^ mat aea a®n 1 ^ a 5 atea aat to star am 1 


a. catR : cana asta* aat'J atR at amj caaeat saen 5^tfs to at, to® to®® san 
TOr^ra a^a 'saR sea at a?^ aeaa Rcnea ajaro asat ata to? a^R aRn 
to enna a®s anHea 5 ^ga% a® at caIR apt 1 
stRa : aai, arj to? tom apfes ntasRaaro, Rsfr to? atstn « p# 35 t cacas 
aaa a^ata to a^a «aa tos aacaa ^sanaena aja^ia to to i >ne^ stRaaea 1 

8 ^ Agancus-TO caa top na*, ^atana to? atatRs 1 ca^eanea RSlroiia, atatata 
catcStatro to? caro arot area? 1 aa* ^ataaa ca^R mRa Res top *ja arts R^s 
ateas, >a yi i a» ta ca^ea? nftPtR a w aea 1 TOFpt ataeaca mtRRmena meat meat 
c^R c?R apta nest nin toi i topii mRa < 3 aea caea TOia TOtca toR Reaa 
TO a^aasca 1 ^ReaaTOeF^afeaaiTO 1 maro at anesa TOt aten 


'SA'b ■SJOFTOI’R Rpiig^f TfT*n^T <3 , *IC®5i 

1 $*103 ffio 3f®i3 apnft^s <s?*ic5 *t$%i5 43? 3icS3 301 soo $$•*, ^ ' 
*i$lroic 33 (to %i «no, C 330 com $ 3 *g 35 1 *$03 ®w (50 3^ 
^"to ^dyih 30 1 4*11(3513 irit, *151 ?ro *mi'tf <3 3migaj3 <8*13 1 


*. >£®3 omo m* am to 33 1 4 $s 5 < 5 $ 3 i 5 aero am 4f%at35 c5mo ^3^ 
5amo5aooi5ocTO3am«fe3W55<5i50 3i3i4 5i3i'f <*$53<s$3p|^ 
Human Immuno-Deficiency Vims 31 ’IWI HIV TO 55 I HIV 301 4^53 «••.,,, 

4i<#5*i#i4$s3<3t43isai%^'3f^i<5i$4^amo3i<55amTO3?i ’ 


n. OlfTO TO 5^51 (Red Blood Cell), CS<5 TO 5f*t5l (White Blood Cell) 
«I^dGm>| (Platelate) 43? 3<TO5 3t gi«r»iki 355<5 (530 TO *t1^S i oif$<5 3$ 
5 *f*%3 'SR 5 ? ftuiijllfa'f I %v||caiftH f33lfi>3 <3 G£ll1t>C53 53*|C3 *|^5 i ^ 
(3C5Rfflf3E3 i»8% CSfllUi (ClflfTO) 43? 'b% (35 (Cmt5 *3 •hl'wlcun 4^sfi} 
«tio 1 313300 3# ioo f^fmfsiSra 3o< sjm ^-i«t^r»r%jiicjifci 
«hpp, ^iRt lift %»ii«iifi*i vfT3Pi?i to mtm omra i 


m. a 3133 51310 %*, toto* % fiww froo wi $5 froio % 

531 55, <stc 5 to 55 Smmra i$i35s(i3 13513 i 5 .$*to#, 3.%3i^( i 

^WHfr : (A 53 '815 frocro 5ft3 ^ 4313C5 5f35 13503 <33 <5f^? 5RR5 <#P5 30 , 
ftwtfl : 4 53 <3% R«M<5 ^ <5%5J3P?C3S <33 f5903 <3% <5f<5?2J3ia *tf3*T'5 to i 
<t. ■*. a|lf*ia^3^R5nCT5m^^55im ; 


i. arogtfm giftoto aroqifta C3$, 35 awm 

f3lfjlf5C3 C3f&5 | 

5. gifts gifts <r5 1 

3. C5t3 *1555 5'5?rof39c#^3)'Sl<5<3f35t?»t 

<5105 m 1 

8.a$BW«ri|« 5iRt5iW5^OTi$caji5'9CTlS'sq<nai 
ft. TOlfit 5$ <3lfl5*1TO4l5*l*#3gCTO3mi 
s. 315J 

r. RSShiM 5i3i3*ts '3i^l'sc<s 3^j 45s 

v. mfomram giftoio 5$c5ioi3 «no 1 

it. gsmfs? c5»->iwi(.iBti>i 45 5rajo 1 

bo. CTyOT 1 ^ g^5TO8TOflt3^TO3ni<lCTi 

*y 5$ca#5ft gmot *pfoi mfrcapifroft 310 1 

i5. 311415 'ffa 4lfiwit3<l 51515 30 5K9 1 


®(^hC5M5 

<5|fTOt!? , f ®f^C*5W (TPJFTTSi 
0PI5 SJlStil %5 0^5 l 

■sffm gi^5 <5iR5 1 

51515*1 45 51 45!f555 CTO *15^5 51C5 I 


5^5*1 5g*mfe5yiS*|^fe 55TOI 515 i__ 
^^5C5IC5 5f^W 5!5J C*^55T5 1^ 

P<SQ><i|ji 5T5FsH'A '5||^(vsc\s C5fi> 

45“ C5IC55 *Tf?f55 f5C5 *SI55H <k5 I 
^%R5R5 mitPTRSfra 5R5 51 1 ®3 
«l | 5t5 C5R5 5IC5 | 

(^“W^5l55IC5,TO55555^l5 5ia 
a rarat 5fea»ife*ift 5R5 rtj I 
<rt5 SIwaTO TOR 5WITO 


L ggf f d5?% ■21(.<i v ^si’m fiPiidm ■nl*tln*l I^'ta|»( 'Q £f^|%: 

^ 5J5T TOJ omot <5nM55f»|| C»IT55 5t 50 5|fe5l55 50 I 515 5CT f-HWUO 
&^5TJ 50 51 451 C5 5CS5 <5JfC5T55ft| <5ngf%<5 55 515 C5TC51 *rf55^5 55 51 1 

ommoftfift ^°pf3 vrrn i ‘57^ TH^rl <l(<J5»f<l <J><31 ZH i 


5115 15C551 5C55 *pfi <appf! 53515 5155 5151, 40S *1^5 3*15 <sn*li%<5 iHWWijfij? 
f5fa« Sfferpep 5C5 45^5I5fe5 ffeo *f?1 4 5f*| 55 i*fc55 CTO5 *TO? I 


5. C551C5151 5Cm C5Wlwl5 (Solanacese) *#H5^ 4^1*11 C551C515I (Atropa Belladona) 
5105 45 555 ^515 ^5 C5C5 SJfS 3^5 I 555#!^ 4 ^55Pim5 'DtM'Sf ^§01*1 3 

4f551 51^50 •ifTS^jra 1 155455 45rsn)^1 ^558,?®ai5 45t *l5«5f *)fa% 3105 
“50 55*15510 iSTO I yi C5l6l5 550 45 *1151, ?C55 t5*n 451^1 5535 50 «f50 5151 
55 l 45 ®f55 OC5 TO153C5I 35^*ff ^*1515 *3351 515 51 3t[55iC*l 51555 55 I 43015 
5C*3 SI5H $*1TO 5W '301C§rf*Ft, 51 0105 5151 (Pupil) 2PI1&5 5515 51555 55 1 510 

5lfH505O5 <5153 <5I15^t5 50 tvsHM C5IW 451515515 5550350^151515 I 


mt*0 45^ Rcro M^5M 45 05 TO1#55^ *10,455^^5503 ^5151155 
<3R5 1 OC55 ^f55 5151*1 45 01*105 53515 005 ; 5®H5 ($15 5a *TO? 1 C5C5J 0155 
TO <530 5C6 51C5 <5^ TO*15 OC 5 ^ OTO ?5§ 55 I 4 5350 51*1 ^5101 0155 

*1(553550 13(33^^00515 45 C5C5 f5TO15 *15*15 0155 *#3^150 I 


b. 5. TOOF5 *tJR (Structure of Ice) : 45 45(^ 550*5 C5515 5t '5 *Iu«pc 5 45 45(5 
<S)fe ^5«, <53J (500 (50351 5*51 515 I 330 3jfe1^ 5|fiRBR *1331^ 51315 ^itCSlOR 
*1551^ 5151 *l(5C3f&<5 3R5 I <55R31 ^ ^ftSICTR *1551 , 5 <5%3R *155?J5 510 
5 ilO l i i l 550 <g^, <5*t5 ^ $i$tS!t'SH *1551^ <5lf%C®J? <1551^5 5113 ^calCSiH 
5503 5T5TO I <5|%^5 *1551^(5 bl3ftt5 4^ 515(5 ?i$mlo«H *I55I I J ft^<5 
5<$ > g«1^l5« 1 0 '■5W'?R 50 I 5501# 350 f9 titttSTOR *1551*155 <5lf5fOR 
*1551^ OO 0.%A ^5C<9 3|3f^« 1 <5*15(505 ^®ICTR 355 5151 ^csslc.e?5 
*1351153 -sfaCSH *15511 OO* 1.80A 15t<5 <55^5 I 35i5 5151 TO 

^fe!5TOI5 *0511 <5RT 45(5 *3^0 <515 I <5*0f505 5501# 350 TO 
gftca i w *15511 3R] H,0 3115 <5%®5 *155115 510 *i5oslt$H 3505 51310 
TO I <5^2j(%f6 H 2 0 <50 <5*15 3T5(S H 2 0 <515 <5100 5TC3 Sl^UjItst^ 3505 
513)0 TO 1 45fi> <5fe ^ <51 *R5 I C5 5150 3505 5(25 5tO® 

W5 (H 2 0)n I 4? 3&0 3505 3^05 3? 5151 5051 OO 313 I 
^*SR3303 <5R*l(55 «5*<5 *#5 <5*013 55 43? 335 *11(50 <SR5 I 0°C <31*151413 335 
^•3 TOO <5(158 3*0 <535 (5$ 5?3J5 3)tG5I05 35R CSC® 313 43? 4^ 5135 W13513 

<51 <3|3^H 03 I 50 335 *11(50 3*iral3S 30 <513 <513<55 50 <5l4m <3|TC*(f55 
31C5 | <51*15141 510 510 ^C&IC«H 3503 5RS13 *lf33l*t 310$ I TO 31 ” 

^WfTOs ?}?F^ 3T?C5 31C5 l 4°C <51*151413 *1lfTO <SHC*ri55 «3 ! <5 5C#5 505 33 I 5T*l5l4t 
1^3 510 510 *11% <515^05 501 505 <3 *#*# <^3i *113 I 50 *1305 OC5 

50 C3C5 011 50 I (3*lft<5^( 4&F31 TO 553 5I#5, <50 4°C <51*151415 ^*JC5 



'to e Ur ^Tt*fBf*t Pl'teH 'S at©*! ^ 

'Straw ^Ri ty$t4i«H aaia ®t®a wt 'strcreajpi sawast caf*t i asw 4 , | 
warn ^saca sstaaiatt ^Ra area area aiRa ^titw are? anfo sareafoas tRps^ia 


» 4 ^ h 


9 — H t 1 

O-H aatatwawa 


P H 


O H afttSIW'i 


1.8QA -» : 

0.96A -» 7 
H 

/ h \ 0 ...h‘ 

T 

H 


fift : <wc<m 'unfa# vfa / fs fifnr wfc aaaty ftifrt $zww, awaa aaac?*/ 
(—) ft&r wcvpsft «?a? ®? ifipr (■•••) ftm ?7 Scum* aw ^pum arare i 

a. R'tal^l caspram <3 C5)5^®na (Kohlrausch 'S Heydweiller 1894) R^S aiR? 1 

aRatRst R<R area caaia ca, Rest aiR safe ahM) arata R^ aRasa 
<pca i '3 tsi£r R^ aiR 'juswmri Rsarea Realms aa : 

H 2 0 ;=* H + +OH-hR4«IW 2HjO i=^ H 3 0 + +0Hi 

^afoat aw, k= ^ H nf9!/ 1 : 'aarea [ ] = aaarat catatta 


[H, 0 ] 


af'saw aw tat aRatca Rcaistwa wi atRa vwaMta Rtaa aRas£t at? at i 

'Si^ [h 2 o] >aa ata^aa 1 aat aa i 

7 ®at!. [H-] [OH-] = k[h 2 oj = k* = saas 

1^ cas aiRa 'ataR* « e w®T aat aa i Rf®^ sstaarata aiRa 'SttaRas « e w 5 i <kj 
> aa an atataj aRarea Rf%a aa 1 25°c ^taatana atRa tj*PFa (kj 4 a an i * 
io-M aat aa i 

aiR RcatRw aw aaia atajas h + « ow $aajj aa i Rasa; aiRw H* 9 
oi r 4a aaaiait aata areas i 
'strata [h-] x [oh-] = io- M 
.-. [Hi = [OJi-] = l(F 

caca? Ra^; aiRc® af^esrew saraa *0 aitsfaia snaa aara areas; , ®t? ^ ^ ^ 
aiRw Racaa 1 caM aai aa 1 aiR? 'aiaR^ «w aw¥ caw* -$$ 0 ^ 

'a|| 5 Hc*W «mj pH ^ I 


p 



U^j : sftffibK? ■sicfp <4a? $?zp cq c^im fws 1 ticm* 

s ^ yff£fZj<rt?n£/m PrPUP! arere // ^ 


aW SSCjp FR 2 t\G 3 PrPUP! ll ^ 

j ^ ^PaSBia Ra^aa $R>a)a ®ctia ^pa 1 8 

«|. Rrf^ Rs? viH s«H asw«wi Rs? 8 

a. aaicst ^sajsi^a sftaia a4Ri i 8 

a. 'sacaa aiRRs^ sw*faa anan asa*a 1 8 

«. 'aftwSa >aaiauraf?waia iiaaca] ai^a% 8 

'Scaaat^^fsRRs? ^-|- 

; a. ajlteaitc (Satellite) % 

a. fsf^Bia aaife anw aw? *-5- 

a. Energy Band at “iR? ail® R*r ^■■5' 

0. aiaawcaa cata Rasa? *■£ 

a. -scaa ^anesa ^-5- 

a. at^a (Mouse) 

a. C55t Stalaaa Rf5 R*r >aa stanawa ^sia ^a*a 1 ^.-5- 

8 . as. c® 5 t casif®?.Rsr vfiac^Rsta^sraaapa 1 s® 

a. Anti-Virus R*f ^ 

a. 'dcaa-at'^ta aac® catanar ^ 

a. awaiaRsr « 


i. ^s. ^^catBa^^ara,mata^ftaa®a^fRtwa^^)i<i!4i>iam 

aaatastf aaR? sjaa a^atastf! aa 1 areas asHS^reaa ^ < ja 5 a aat ?a 1 araa 
oacas saafa aiwas a^ia ^R>oasa asca a^ata ssn^s asHS^ta 'snaresta 
ataw ^trei 1 sat^Ras asHSSreaa catfaas ai<reaat as^aa Qfi>*t aR® 
R»naa aitta* (Charles Babbage) I ib"SO atw RsR gjaic^a aa 
aaaarasa sstaj ’^f^stsreaa sreai®#?^ ^^tciRi area ‘sajHiRrt^aw’ araa? 
aa ^Ra < #as?Rt ast^ta 1 Rf^ astaca s®ta >a srestt araa ai’iarea aa^ at aw« 
xsia 4 oiRasgata Saa fef% ascat atmasa 'at^Ras asH^Bta anRys y.m 1 4 
astaw®i 4 aairea®reasasH^ 6 reaaainfaRr$t at asHSSreaa ®taas a«tt aia areas 1 
itrb-*) area ® ^taajta «*iRa ^atcSa anaaaaiR asre© ara^reaa atai twastSt 



'bVo f®f949 919T94 ^3 _^C®^ 

csr^Pim ?K?ra 4!wic®a ®to 445 ft ®«u torci459c*t9 ®a 
i ^ 909 9i®te®i ff® 'sjmwnfoi toft Mi) 9591 w ^fa*i i 
4 93 tofitoHf to#* (ftjwfti c®f *!9 c^r#?’ ®m to 495ft 
i ^'^c'a ^ ®rf)® tou TO^pfi; c^mf^ to tofy^s 

'SJJ^sjft totl9 ^ftTCRIP'RW 19®C99 C®f"l9 TOflC949’ 9UTO4 ffiM-49 ®sj ^ 
9ito W^rcil® f^fwirora toe®? 55911495 ®i«9ift 4tc. '5n^ s> 
'Siltft4®-49 bl?®*! 2k<p|4^t? 9®C<tlRl'orc is>88 91C® Mark-1 91C9 
a?IsjaRl 91919*1 ?C'i<w5lc»i<t s ll*i < j»)l»i fibf«r&|«i , <p|**|$'D|«j Mf? ^pf | 

iJ»8'S» 9kfl *f3»4ltl|9 C4Hpi»i«ll*i?tl f?towjhc?j<t ®(9If495 ts. ^ sjigtot (ij^o I 
®0 <*49419 4®ft ENIAC 91C9 £®f? TOR SJ99 Sf®cg|9 SSp'fttfa 

i&8*) TO ^l^ 3l<i toufin ®9 ®9 tollR *919ft® tW (internal Stored Program - 
•JR 6 # TOw i l®R$ 499 #4$Slc<ra ‘vSSfJ 'Q tof9to® 9141? 919$!®^ i 

^ ^Sto « 62(9419 4®ft iHtsrwsi <.95|*4lPlC® i&Ji RJW? "Sfl^ tudi | 
tSPi«tl<P-i (UNIVAC = Universal Automatic Calculator) 2®f? 95J99 i ajf^ 




i<»8br >ilci JwfSrSfl (Transistor) ^ilRy® ®53919 49 45f*4®l?IC4 3$WC« 9TO 
JjHfVSws 4 i<jrn 09* 115 i jjHlsrS* 4j«t*|V0 ®H®Bl4TO!1 C®ftTO C9C® 

°9* TO I 4 $P*i®£ 1*10691 ^TOI? <®f r 4®$l4 TOW ®g<$ f^sy | 

SltorSw* 49 ®I!C9 ®fftf9 (IQ-49 9I9®19 i ftfojR 91 CTfiTOl9- 49 49# ^ 
ORtn 495lfiRP 2w(drS«t ■nQt-qR'a 95*1 ^Pt ’SIC95 <pn ^jj 91 99fg® 
(Integrated Circute-IC) l 'illtPl 9J9519 TO M9 ^C®T1 9^9 4TOJS 95f "1 ® l?9 i 
9sH®5lt99 99CTO ^ %9 TO 9ltcaW2!C999 ® Hf4» I C49 9C9J to I >*<!> 
9TC*1 ^TC9f?95T? ttft«1 (Intel) 919® CTO'lto 9^2! 49 91 ^C4» iqpr^ 
(Microprocessor) M? TO I TO1 919 TO 919, 9J95JC99 ^991 C9C? 919 491 
95TCS19 9PT51 9J5S19 W «9 C9C? 919 I 9ftC3FWC999 to fof? 

9f^99i 9ltUH9‘H5'Gl9 91 toRH 9sHS5t9 991 ^9 | 

9. 9fHBBlt« C9 OR»f (J#t sfopTO 95PST To ^RRS CT^H 5R?#t 91 

9W I tot® 9 sH®51«9 *9^9’ 91 ‘<3&’ 79i<1 1 95fiT®6RT 99 995? 9RT9 
»# 49^^9951 tolt®-49 '©99 toj»fa I 
tolt®-49 ^1® to C991 ?C91 ; 

i. 9sH®BlC99 99 «TCI*t9 %3«1 <g 999 199199 95C9K5 (Timing & Control 
signals) SJ919 ^91 1 

C99fi « t9*f5/ '9I®5 1 jB fevfeltwn 9C91 CF519 '9RH-SRR 991 (Ttansfening data) 
o. C9 hR C9W ostt 3 t3jl9 5 *t9 C99T (Fetching instructions & data) 

8. t®C9?l® <m| (decode) 


^gjg fiJC*F99*9 I<iPi49 91919*1 Pl'aaH "Q '!sb r ^ 

<t. 9li*lt®9 *3 <jf3>ije14 91® 91 toflFjPRs TO 9S91 (Arithmetic & Logical operatons) 
vi,. $H®P l «4 C99to 9glto (31919 to99591 <3 
L t9^ 'S '3n®t’j5 '9?»tOC919 91W 9999 9199 t'sjlft I 

99TC® 9H® ^efl2frjf^>9 ®9®99>19 I 91991, 9T9?T991, t9WIWhl, ("W, f9B19, 
fplTOll 491 ^15 91^r*W W52J|%9 9J1°(^ 9J95J9 <#9^5 i TOTO9H19 
®to59 rrroi 4C9 491 ®«,9199 W51 9lf|C9 tot? ^9121^ I to tog 
CTO! '49J2^%9 9I99J9 ®CS9 9*91 ^C®TT : 

y TO9 l ft® CTO! : Wtwgfc on®9519 99^, %n, 02Ff®B CTO#, f9919 
*lf9999 491 ®^5 to9 91919‘1 CTO9#m TO9* 9to« I 9J9919 
9ttoiJ «»H®1> I 49^ ^59121^9 9JT t 195 9I99J9 ?C9 I ?59I 2pgf® ?J$I wMw 
9S#1Q SJ19 9T59, tol9$ ®g$ 19P89 9S#1« ^9999 | 9199I-9lRc®J9 

®9J ff® 91919 911919-21919 'Q C9191C9M, cirPlwH, 9T®, C5to*19, C6tol®19, 
4>N5t> 19 ^?#9 C91®, toSto CTt9, <3C99 9lt? 491 S^MWU 9ltofI95 
C9M1 C 4M99 . 99 99«9 C9191C9TC99 9ll*|l99s 91919 I ^912^9 9J1495 919^19 
I 9ySt® 91991 3 ®J199lf9-9^to5 ®g99 9S9 99 I 

I C9 I41 C 91 4 4)4 aft 1 ^4^ : OfRfTO C9191C919 919^19 ^59121^ 994<P^IC4 
4l99to 9OT l 9^44, C9944, 5?94C4 491 9nTO4W9 C91TO1W9 CTOI 
^9I2^%9 9)t4® 919919 C.<lMMI’t 9I9tlC9 95C9C9 99®^59, ff® 491 91®®9® | 
®I9 999 491 3E9TO4F9 C9T9 9C® 491 to*R31 919?1 9C®9l9to I cuPlWW, 
rpirci, C&1to*TC, C5to#19, to4®®19, tC93to C9t9 t®nf9 C9191C914 
919IC9 f9?19 4C9 tolC9 I 

O. f4*» l CTO : ftfiura ®4121^®9 99495 9J9919 R4*IC95 9919 (RraWltSTC C*ftC^ 
fe® I 449 t®51 9S9C9 (9 s ® 91tSTOC 1, l 9C9 '9l(,»ll99l4 C951C91 9ltQ^ C4C9 9? 
4®C® 419C9 l 99®9519 ■‘jfstffa ^f®g CiC 1, l9 C99T to9*i999, «lR(4^ 
4C9941 9!?J 91W 91W t^TOtS jfTO (991 I TO C9 CTO9 2J1C39 

91^9 ®999 2)C91®% ®4I 94R 959C® 419C5 I ®t®l^ C5to*l9, ciiPlwH, t- 
C9t9, t^TO5 9tolf9 9sH®5lC99 919931 f*W9 919St9 ®9J 9*35#® 9C 5 ® I 
8. pTSa'19 491 (Bf44919 CTOS : f955TC99 aF9tolC49 91919 ®912)<(f<3><! f9^9 
491 ?94ft9 4f99^t ^ft® TOC® I tolC99 tog 4C44‘1I4>< 9^9®1C9 2f45lf4® 
9^919 TO CBtofR, Ci>i*lfs*19, t-C9t9, ^WW® t®rf® 919IC9 to ®f?C9 
4®t® 491 TO®*!! 9*9 ®®C9R59 9^ 91® 99CS I TO! fasaW 9TTO9 fe® 4fTO 
99C® 4C9C59 4f®C® I TO C4C9 4954 9®9 TO1 C9 TO4*tt C49 TO CTO, ®1 
to ®n® C95® TO9*it 959c® 91, 9t tole® 99® 1 9&ne9 9TO9 TO9*n 9^® 
C94TC9 C49, C9419 CTO 5 9R TO99 TO94T 09* ®9C®9 I W RflsW f9®19^9 
981991 tol TO1C99 91C9 ®lf®9 TO® I 




>5>b-^ •Stw-afl’m faf^Mm 'atata't « «tgf%5 

fcf^m cwus ®aj ^Rhi an*tas a^aM* tfw vir^c^'d ^ ^ ^j 
<m aca aw ®at st^fem as*mw fafawmt wat *iwsi w aw , ^ /M 
^aa $staa ^as cam faamcaa a#*m <i®f® ^ aat$ ww aic^,-' h 
<t. ftw-j||ft«j >flas. ftMWM : WBSfgfcm ww ^ 

SPira at 1 * 4a? 4J4MHM CV VB at* $v9M|34 5^ , J 

r-igww a*ii«w afsta aw ^ at^taa assuttn caaa J 

*aata caw ait* I 

fawhwa asatwt a*n$ ai^rc i 'aatsmfom assmw % ON* amnwa ^r»J I 
I ^ fattR f5f% WIMt*W «|'^M 'Sira ata aw ®at«m asat at^T 
*K*1 ^sj^% «||i||C*m laHiw* aa atfaatW ’p't a*ca tji^ | 

'oawa ^a : ®mtsit f^a atasw wtwt faftfc <#atawa aaj fata ca ^ 

ew ^ 5 gticsa fa®ai®caa a ii t y ii foas 1 

RINIT : aataW, AB 'Wfif *tfimte«t>, «iR54tf!Saf^ W3R5I V A V3 V B (fsai) 

^ v A > v B an, ®taW «tfa<!awa gstttsa f^5?m ata, 

V = V A - V B 'flat. A PICT 5 B fa’ja f*tW mf^S fitata 5®Tta I 
>ir»R f?a asMvwm *tfaatawa c®aa fata starta® amta i aw, 

'Qawa ^JJI^ntta, I ocV 
at, I « GV 

>*W!Pf G <3asfT> aatytlfeas Jflft, t£IW afaatawa ®f?e, *ffaatfa$l aw i G-^W 

fa-#® atf*t r = i 1 S’lHS's 5#??pt a*nw atraat *1$, 1 = i v <o I 

>ipnCT r >wf 5 ,^a nsatt 1 >rtw afaarawa caw aw 1 (i) ns nsitam't caw 'sam® 
wat am 1 ®mat % nww wtwt afaatawa am 1mm cn ^ I 
slam aw^ j? afamawm 5 strcsa fasaMicaa naiyfri®* <aa^ caiw? 1 

®. ^Pic«iua 4a^ afjrafjmmrtaa acai ■ar^i Rwai^i : 

f auwftmnin 


I agmfo mm | 

y ailawl>aOTCTla^fi^^fiCTgt^iaii i. amafaanara^a^ftaaiwaa^^ 

'A«i w k« ka? ai«5^ fwia aa 1 amliffBia a^5^j6 Pprw 

o. agf 4 dPiifflm 1 

8, aiP icoi^M ^ifaifra aa 1 8. aijivIsviaiM cawf6® ftsana 5 aia^ia as 1 J 


£. artaw^ta IDS*!'* aiRfo aiw 1 


a. '^imftwraica f5®a® aif^5 «ntas at 1 


fc. aiPiwUcuo fva«»i<p ca^a A f SafofafS aa iU. aoiafgawaa fesana c*f$a ^*1 

* 


^ ^ v 2 jW^^ t^SR <3 

^taa ^f8R (Web Search Engine) : 5f5R aawa 5*1 1 ca 5 51 

^ i awc 5 a ’mw 'acaa m?t 5 a ^5tara ^sra aca area 1 tfsiwa ^fiajcai 
^jpmfa ^aica '3caa tti <5 ^c© caa amt am 1 aia^^RSra^iwi^^fsa^wi, 
tai?, «*i»i, fas, 1 


^ j » i cgen tf> (Satellite) : aiwa* waa ^na®t awat aitcwcacsa aiaica ca&'aar# 

ami waa ^a at 1 cawoa cmai am ^ caS'aarc^a aam^f wi % 9 ^s, 
vfpaH ai aiasw ^fimaf^ aa 1 aiJifWftcGa aiajca cafJ'oaf^s a>i4ia^l 
7i«ima ami aa 1 tsr^^r 'siaMi a>HSSitaa mw ac®a sa^tca 1 a^aiw 'aai^s 
.tifaai c^<mt¥ WSw ^jRfla fa^ sties amf %s *WBliBM»{Ra acaj <?#^ai¥ 
1 ■^■‘ica aitcSen?? ajaa^s aa 1 


*t. aail^w faf%g ijlfc*M caw aimn ^at caw atca 1 atataaotca a*rt 

ara>#^ta (Wire) « fafea ai&a atswa (Mechanical Part) awi afSas viPR >aasf5 
caU'aataf at cotcnJcw afaa^aa atarca fafeg atswfeas ^<tt (Coded information) 
aaa a^ca 1 aptrstca a®tt am, >4ft> awsswt calf^a ^atatcaa (Logical Element) aaf! 
ija; 5 if^ ^arataa faf^ffc ^Ifivwi (Rules) at fact^t atw 1 $5 afaaa 
^Swta caw facawi amw a«tt am ca, wtwt lifstGw aaf% awt faf^ feat^w 

atscaa (Functional Units) W afe aja?J at faf%3 WIJ at^W (Input), 
faaw (Write), a^wa amw (Store) 'Q ajaam amw area 1 
a. >*m# faf«g a^a aaafja ^waSa’ewm 1a^ a^acaa faf^ ^faf^ *fRtasa 
w*t i w< caaf^ wtf5 aa asaaa< "tfwaa aia caa 1 apfo cam (Bohr) aaat^a 
>a ca>a>n? ifewA ^ca>4f5 ajT$ at antra aia caa, ^sw^ ’tfe an® aw 1 


0. a*, mcaa sw$i ®an?n atasw ataawtsa catcaa *iftaw aim 50,000 'Q^i ^a 1 fa^g 
wst ww atasw cata 'stcaas aspt am; m 10,000 '&$ aa 1 ^pats wsn 
aiaurn i #caa cata a^ a'aara ^a aaj faca caPt sjam a?tw *ttca 1 wtwt aFf^^ 
^a^f^as ^ 6 , aw, *nat, ^Um, tfa, <$f*tf%*ta atff® caw cawa a at farm 
mj^aam atf^w aw am 1 ^w atmai 'Ja^feas *w (Shock) af®t 1 afa ®%stam 
aifi&w aw at ca® ®mw *w ^qjsa amnsra at 1 ^sats cs®ti wtwt 
^)fi-t> Jtajiia *»K amt fm^tsfeptas ^as ^ aaaw csstt atf^w -atfa attm atfeca 
^$8 a ptarst amt ®fa® aa 1 asm ^waas aat< aw atama® astek Gaa aifeca 
la^pf^as at?w asm? asat ?a 1 as& csstt aw ®f®®tfa® ^<aam astaai «nw fas? 
isaswi astdrn ^aa Htf^ca afa ®f^»«gjaic^a 5(5 ®icaa «ii® ^at aa ®taw *ias 
®ttaca 1 sfl®taj atw aatcaa atstai ^rnt ®fa® 1 


a. \ 3 trna amtswa ewa <wf 5 ssntPt ssmtsa ^mt a*ca 1 ^tawcB aaa 
wtwt ■acaa msa 1®iw -n^m caa asat aa as-aa dns-^ atatw ®t ssn^Pt 
'stjTcaw arawfa® aca am >ijas. faf^ a>HS5mw % i sf •am 1 ■sprs •dcaa -^ucaa 
cstwwa ssns^g; >aasf5 asH$5tcaa afitaa aaa asca at tjcaa a#a aata aam 1 


^br-8 ftftfriPT 'ft'gyR <g ,gfg% 

n. 


gc<ssi , 


I <5* 


fiJW-g-g'g fgftMW ’TT*TRH Rwh 3 •b\r<t 


t. gt$g gc 1 * *11^*1 (Cable) gt ®TCgg gigiwj gw g?tj$ ($jt> tqgsft , f , , " 

®rara «n® gsf& ^ifttg wi g# cro siwgsSi $pg g$ cgg^j , 

•fl^ibvji < * >- 3c«n gsWSiJitgg ■‘t'ffg >wf5 'Stg (Anew) gseg i ^)g(l!<j 

(Command) $gg H 5 ® ®e? ®H$l*|gc® fte^ s|gR gsgt® gg , r 
*n®wg grcdegj ■ p f*fra ftft® fggg, sit®, gfg $<sjift ftgaqg^ gitg3 gnt gsj® ^ ^ 

g. <U®^R C^C® ®RJ ^ fgs?gt 4® gsH^Cig gpg ^sf w^p 1 ca ^ 
sraegs c®ft jJhft-H fw® gw i <11 5wfg»R f s <i®e® giwgs ggg Bandwiih 
55 i <11 <)!**?g gf*fig e t® Bit Per Second (bps) <H f^-HIg ®gi gg i cst^ 

*tf®g 'ogg feft ®eg gsfg$ftw>«w sife® f®g®tw ®t*t gsgt gg i ggt ; 
i. gjicgt <JI3 (Narrow Band) [8<?-3oobps <, Pfe] 

'5Cgg <111* (Voice Band) [fcboobps < T<fe] 

<0. gjl 1 ® (Broad Band) HM’Ic'v i mbps] 

8. ®. c*if®* (Coding) gwt c®iwt ftftfc ftgg gj^gng c^tctt feftgc® g®*w g?w g 
gwg gt f5? gigt t$ft® (Unique) W® gt e®fc®g gigtPIJ cgigtM I $®ftg rnw : 

egg®^ <ijgi{gg5 feftg egigtttg *g i o®5i cggf®?egg gtgitgj ^gig 3 <sf5g csSicg j 
ggw « g^wicg ^ftiSSicg <uH$ ®gt gg i e®rf®?. grog g®®t 3 ft£i®rc® g^J 
gt^ra (M^^sjwwgcTO^g^gf^gTgM^gTOgigtgjgsra i 
C3%t c®t® : egg® ajgtg® <b ggpra iggt : 
i. gnwwiegft®; 

*. ftSwfggs; 

®. q w<nft$Pilg+ ; 

8 . cgwtftgs; 

<t. ®IJIWHpW <3 

®. <?w® csfgs?. i 

g. <nfi> <agf5 Gsflsflg gt gsHSStg ®$gpie® fB%® gstg, ij3)<^4 gsjg <<ig° gsH^ 1 
fte’fcge® ®$gig sif®cgf^ ggg c®iw i 

g. $5|nwc5g gjw ggwg ^i#5teg cgjgs eg g sHS'D i gli? gRjRj g4«i®&rc^ I 
giw ^lgegcBg jRjgtg gf5rg egg ®ieg$ gw <flegg-gr^g i 

g. ®iHig egge® 'siwgnJi gterg^g egftwg ge®i i m m/m i ®ngi^' !l 
gwegj wwgtg c®wt ^fg gr eg c®iwt ■5®® gfg, e®rgt t®nfg ^g? g^i®^ 3 1 
Igcg gt<nrt gig 1 ®jrogg gi^iegj gHSBieg eggt gjg, eggT t®gfg eg I 
esnsuegg fgggg^g gegj gfgeg ^ gsgr gra 1 <gg gRjcgj g fo t gg i tg eggi ^ I 
^®gfg® ’rmggr gsgt gig 1 ®r<fo e^l® g^ gsgt gig, giw fgwg gi eg eggc^i ^ I 
c®e5 gig eggi gig, g^gi®R, , #g^T <q ■gfggi#t gsgt gjg <3 gesg gg^ gsgt gP 1 1 


fWH 'Q <£^(% 

?rn : v!) ^JR : >oo 


^TT^mgf fa vaare 

: vbo 


: m^r im & c^r vrm $133 ftps m 1 cfafrvm 

<?M! Z*fF? I ^ ^Ry Wpftt 'SfCZfl c*t <&j&f write 9m 

1 'Sfl&FP 'SJCffiJ 377*7 cn 'Sflffif ch*iiWi 1 I 

, ^ <3^sh^h 

f|. Irtgcss C5W « ?RR I 


w^$ f% c^T^imr 

«. ^5ffaT*f (Aerial Photograph) ft? 

Astronomy C^fJtfe^rTt fo? 
i. ^TT$ ^7 v£RI £H>|40»*1 ^OW I 

n. TFfS 4^5^31 ft? 

^JNTT l 

3. W f 

CSO ^fi?P WV vij^t *!lft ^ (s& ^TNTt l 

f t. (?T^ 

?ItCs '*t?H ^5?ft f^p (?Rf 

n. prtm^tGEMftf 

fesM ^f8R * ^5J I 

^ ^ ®BW I 

X V^JerMfcxp (Cosmic Rays) 


8 

8 

8 

8 

8 

O 

vD 

vS 

8 

O 

O 

* 

O 

H 


<3^ ^ ^ ^-5; 

’• git^g ®ia^ g*^ fgs <pgrgr ^1%g, gift 3 gpjftgg^egg gegj <gg srt^ftpgt 
®nwibgigsgsg 1 <t 

y. gif&g’gngt^ggstggftsftsr ^ 




^33 I *JC*i >«1 


i. ■’F. 4=55R iisa^hwll 451 ^MJ tof05 33 333$ * 45 mI) 3 *3fs[$? ^cr 1 ^ 

W!Ri 310 ro? *jfa%35 435fi> ®%®ra ^shh 0 * 

«n^R 1 4 ^sm? 4f%3 <shj < 353 ^% ^ufto^sito ^gef (g^ 

’TOIW c^%ft ^0*1 (g) 351*pT3T0 wm W5 «nw I 4 | 

^i-jhj<jiw<j ram 3tt*iw 35)*j*uw<il3 ^ (g - g ) = o 53 43? ^... T ..'■' i 
OT313 3t CT^JTO <7F10t 33 41014 3*103 3? I *K3 <3^ 

t? <> llfe £3*101 4f®f3RJ1 33*3 ^C33 3? I ®1$ f®f3 aBHll^VJI '5fJ5^ ^.,-^ iJ 

4 i 5R^m wfi^M cm CTipn <m toi *ic? 3t, 3100 *nfc ^ 
35301*3 *F50 31 Zrifo 33fo$$ <?BR% 30 30 I 

"*• ilRS $ 51*1, ®f*l3lail 43? 4^$ 51335 faf*ft f®jj YHC*$3 533 .fRsj^ 

C«W»U«*1J flfalHf to*#? 40501503; *toCT4ftol0®0 <0^33^ 

4*11^1 5C® 353 VHc^ >i)* 1 |«*|* to* 3Iff*T5 5?f, C04l43n05 551^04 3t4 | 
'srf^RWS tHFj 

^Rs^c-k 'sn*fTC5I *1lf3 *rf30t04 3510 I 
i- « ^fs#a?M sfeira 3 , to i (03 ’fte *3 *fs) 5*330 3i»ocJ I 

44-31&3 415T0J SlUrnw *fMI4 > *i>lC< 13344 340 1 
*t. ^sif^gct c^rc^?i ’®fnr®=T -sjt*<TC5i ^f%cff?j ^ <3 I 

*1143 350 I 

4. ^5? <3 C"4I03 f333C4 315J0J 3S0 l 
^5. H<J*| CW«> ljt> I 

4. 4lqt«n <014 *Q 3SJTC3310 '$431 ^31 504 : 

*tH»w toi I 3 T 500 cs?4 — fanmH 

>.3100 fin 33 otot utow* €* m fin -t* 30 *a 1 3511030 5510135 toq^snS , 

5 . to? <33 <M 33 < 04 <M 33 31303 33333 , 5ji030 453 i 45 ito®ij 3<?0 - '. 

31 33, §0)1 <3 3 to to 4^33^ J 

0 . frWlSHx crm? 41^1 wn^icm to to i w ow ib i myra <?m Sty fitirfro^ 

8 .^ M33*f!®1'6 435$ 35013501 5ICTIH 3 I $M 40 1 3 nca TOfe?n 

^3 (?I (TOI ^53 ?p C3M m I 

~gjW 5 *| 6 v 5 55 1 WRira ' 5 TC*W-J| 5 Mi?| to ft? I 

^ Wlf S»IC ! I|SH W5H 53 R C5H 5HPBI3 m « ftpp 

^iw i^OTflTrra 1 30 (?) &m ij^ ^5 ^ csFii^ilJI 


3|pF*(c5? C5IW? C53GI il'SwSl Jffew (3W 3?RI 53 

4»ra31‘1 4f33*H C3») 3C5 I C®3R 31531 ?? 33 sfIRS I .J 


}.f?m<?rc C 5 IW 3 OT (H ^3 

§C%I « ^#5 | 3 J n 
'Q. ^i*ii 3 M>i csipRi'si^nsRnjf 

8 . <M^t C 5 TC^ ^If^Q 

TO 

CBTW? ( 0 fto 1 
b. ^?OT 3 MSww 

'smjtfrM OT9fPl 


5 )toR ( 3 W p^*(^^ 3551 1 


I^JlCTflt 


3 )IWIi( 3 43 lfiw CT 3 TKS, 
3 3 W, Sc'vt <3 30 f| 

♦Jlftflta 'bWltfiH RPH 

3 JH»rals wis 3 C 33 3 * 110(1 TO fe? a 


[ lffT tor 4 ^ R«h '« sfg% > 5 svs 

^ 

J*JC^ <R 1 f^I '3”*t-'l^('.i<! <0*1? ^$TC3 4IC5]?l('lfil ^t<33 

’ m I ^ITCJplf^ ^TC3 ^ G#^5 33 5H5 i *m ■!«*# *#1 3IT!I§3R 

ajnjs is ra f ^s ^ ^'8ft*t (Mt3 3138 30 5f3W 3io#3i a ^55 

sm wtRcra to S^sto 5 313m ctore 1 31313? c«rc 3 

4pI@f3UH fl*l*(» ?W 4f»rara 31381531, 31*113, f*l*{B *1% 4f5 fiR|3 i 

^3 cm 43f5 3WI C3pfa, 33f?3 a 3131 501 303 ^0131*10 40*1 30E$ 43^ 
31^11 13® ft5(«tei)|« ^0 3^^ '3||| : 5 <£R><p|<i tft*13 *1^5 *T^3 f?^3 i 

433 3?CJ(?lfM^ » WWf 3C3I to 0WC5 33 4C3 ‘3TO03 

31?f^’ (Fire ring of the Pacific) 331 "53 I 

^5)1^3 4 I W 1 3fM m tot 3 $*BTC 030 s <^5131 f^fel 3?*ltol03 «|lwl«pfM I 
aj0| 433 f&5 *0*1? $Ji101 ^3 43^ 43fB 3*0f&0 41^5 30 I 43 SWU 4315 
33C33 tol3 fe33 ^f0! Ifel 00 ^JC^3 GjailGw 30*1131^33130 I 
3131*1 3HC30sto0 ^f5 43R 3T330 '5C31 f*f^3 tor fto*1 3#T5 3lH(b4 
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viibt tssrm ji#j <b<!( Sfsis Hil I 


3. C3£3 31313 ^3Pr1£33 5131 31 53 s ! 3T§t 31 5*3313 3*133 f3£5 <5||£3|[H| 3*31 5£31 : 
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1^3 31£3 3f3 1 33 i £33 Y *553^3 {333 55, *5£3 3313 5£5 XY '3T#i £5^ 1 
*31313 Sl3 X fe^J3 31W 3f3 t|*K33 X f®51^3 f333 55, *5£3 3513 5£3 XX 
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*1313 *3l6£3* 313 I ^P£3 *1313 fe33*l£HI3 31751 <ai^R)3 ^fS 53 I 
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y ^I3ll3 %3£3l®£®3 3135*5 53 I 
[ 5. 5£*5 £3*T£3l ’31^ 31*1 3T£3* 31 1 
1 ' 3). 5£*5 £3*33 31^ f3f3$1£3 C-llR** 53 I 

1 8. 5£®^»551£3 3?3fsP®3lf5 <333*513113 ?3£Bt? 3*13 '3W3 33I£31 53 I 
<t. 5 ?fa£33 3*Pl3 , V*5l 3)13 <to% I 
*T '9'SI$f&-88 


1 


'b&o 'q 






c*tcJ}I 9 $sr 

i. ^)*llfH feilH C*fC[}19 9193® 5? I 

y. 4osft'54-'ir**ii4 4ic9s i 

o. 4059153 cic5lc°iu ftep ftfa^ic? cliffs 35 1 

8. 403 $® Fid Thrift's 915 3 ^I*1lft9 ft3Ct *411^1 S|l4-9I9 '5H I ®9 ^ ^ 

<t. 4 $%oi3 31? 80 % 1 

4. 9. sulk's <WlPHl4 >wI5 $^s *1301? '6lRj)|5 c*w I ftsftft® OFQI 4 9S 9 HrIu 9811 5? - I 
y 8C3?frf#ft < fc9 
5. C4MW? 9101 ft^fel 
3. f*lf*!3lC9? 3 9JPTft < 1C9 

8. 91*11 f!>$C9? C'S'SW? 3 9l$c?9 4JH PHui l 

4. t<Plwl 9$ Wjj^p 9f fi'&i 9C3 401? CW19 3«*3 991 504 'SI? 3*1? i ?|*JC 5 pff 
3 01151 S'OttU ®? 5J?R I '5)15101 915'ff '$101 ?ft 49 *fl$5^lt 3 49* 41$S OIRI??! 
5RR 5 ? ®R01 ?l5f? '$tO! '5 5 fl? ®3 eft ?C3 I 9134 ^11394^®? 901 49 41§5 
'ail^'S'i 49 41$® 0115.13 CSC? 9019 C?Pl 5C? I *K4 ^*ll? $49 ^Mon 33 ff i'i:<i 
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i|(®3#5 5(3 5JI53* 3(3 fc(3 3 I305 (3 333 «TC*t >41(35 ftPl3^ 3*31 53 I ^ 333W 

qn^ra jfaan 1*taMrt *ca ^®i3 (3(35^3^3 ^3 tw't ^ *n<33i 313 1 ^ 
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33f3^$ 53 *5(3 l3€t3 ^(3ra 5333 >33 f3Cl? ^ 1 


4 rs(j|fv |&[3 G c'»in>ftu|(.33 3(31 < U , ^J f^33i , 1 : 


«ulf*ll5l3 C®p6firtM3 ___J 

3^>3^^r53ian we ^ ^ %Qm ftw to * ^ 

| #n3 5313 33W3lte33(3l ((51^)^35313 33^(51^3(3! 

3*3 C313f3ffit 5. C®T^TfR&T3 >33*^ &G C3I3f3f*1^ 

B^vrmsnfsr&ra i ^ *uw«iwiPi6ra i 

■ H l W'falHir^ l Gra 3W fit<3l(W 3 C313 *ljl<n»l(/iifti3lW3 ’HW 'S’O^lfW (313 

■ 9HI | 5S 3K i ? 1 35(3 >i# ^5^ | cyites ^5*35(3 ># ftsfi I 

^(33^%^^^^^^ G. 3^)3 (3 ^5 ft 5 ? 3(31 fT53 ?333I ^3 

’31W5K5^333K3F^^' 3 WH^ TW*^**W 

><1(35 3313313 WWf? 53 (5 53 I 

8. 5mfsr6l3 5pf53 (313 f353K33 3CT 8. (5t^lf3&K33 33<f3S3 (313 ^3 (3ft 3(3 
C3RP3 3^13 '3K3 <31(5 <23% ^1331(3 >55^ 5#3 C5K31 5?C33 31(3(5 5K3 

Wfi 353W 3^ 1^21315 M 3313313 3331(3^53^^55^^ 

C35K31 <jf?3^13(531 331313 I | ^45(3)3 (51(31 53 31 331 313 I 


*t. *5% f3«3 31 55^5. 31315(5 3I?K5 31 531(® 31*153313 313513 531 53 I ^5K33 
s rsmm G’-ra? f3^(53 sf3T5 I^3 hi^p < ’n^5 5w 
Sf^5(Cf3 ^$T3 2K31®F1, 31 5T$5^ 4J34sp1 I 511313 ^5 5UlH3K3 £J3lf^5 
353(3 5J3 551(35 (3d? 313 I >3 $f3J 43*313 (3(5 '^'II^IW 31^1(5 

^3^555 f353 5 (®K^S 31551(3! 53 I 4(5 5|JlH313 5K3 5(3 313 I 

511313 (3^ (5K^ 313513 53(^ 51(33 t5^1?1?(33 335 4C.H5 (3C5 313 I 433 
513(3 f5jj^ ^3133 (5(5 31313*15 iioo (G|*G RtjK ^.'3133 531 53 l 3331*13 
^ 3*31(313 *t 3J 4(5 5,Oo,ooo 0«K^ ^5 531 53 5TT313 4155(33 «3I 4(5 
5fr(3 iiooo, 880 3W3T 55o (®1^ f5(3(3 333315 531 53 I 45K3 CB|tf&BK5 
53K31 5 31*51(31 303 313 Jah<M3I3 I 

3IW533 K3 «1K5 333 C®TT5t3 *11(53 fcsfi 3 W8 I 4 3(03 «*13 %5K31 

*13-13 C«K5 ?3^l555K3 m* 51313 51(33 ^1 fQ# I 4 ^3# # 45 31^3 
G*l35l%gf5a3I^3G*l3 5!5*1K3l^ 5K33 31 *115 3t33 «IWW 



^8 fafoipT Jnum f?isR >a 

'sihwi snw i xstca? to siros ^ijjfi<p *rf%R! ®«ct? ^r^im to» ,.^ 

• fiiros m* tojs? ?*<wr *itew? ??c?m <jrai r? i $??!? ^g%* sn^nf? ^ 

fo^)c«P CTCRSlf? ^fS^t ?W I OTWSlIt? ?s? ^p! ajRrnfg 

c#t wi<.*c«t ’ft'erar to i g ’nro^^TO 'siynu® g *fi£$ * 

*n«i w c^ >ntvi l??fte siynw tor, 'suiHro *m' ^ 
?tTOi?Ri®3T?tft9?ts*«fm c^Swhtotoss^ 1 5«,*iw crog h KV ; I 
KV (KV= Kilovolt). 1 1 KV/230 KV WlPf 230 KV/132 KV. 132 KV /33 K y 
<*&»WWJI 33 KV/11 KV. 11 KV/44 KVjTORlTO TO 5 ® R 3 1 

^ $5Mt.i5 TOTO^lft ^GlsiitM RTRTC? ?!ftsrj TOW *ITOR 1 TO»n^<! | 

^fsfi w E-Commerce TOT 1 Electronic Commerce-TO ??fa*3 r*R R-?svp, ( I 
^WPWlft ?! fiwf'81 TO1J? 1???? f?«m «n?TOJ « <3C?? c*tw ^ I 
1 «ro«r *i*tr *nc* ?wti tot to?? c^cto tstfa to? ^j«i ^, | 
toro fi?£ wfa TOT? Rctr to? to* TOifow capfee ?rfc& RRJW ^ I 

*t%»iT? tow 1 trogwr f?wR ?r^!*rcni cawf? *mj rftw w?, | 
^CWvwfelw TOi? an «nfTO7 TO*nt? if?? To R? TO? TO&* 4 IRm I 
?J?R|TO 1 $ ^-TOpf I 

^TWRT : %, ?J?TO-?l%fJ, *!C?TO, f-TTO, fsfro?! « 3 $ fifgfow ?. I 

?*?P! 3j?si'® TO l 

TOIRW? : ^-TOPf'TOl?*P5lTOa(?si? 1 ?«jt ; 
i. 1?«TCt? J TOfe^n? (B2Q $-?s?rf 
R. J> R«tw*i (B2B) $-?s?pf 

«. TOfe^TO J TOfe®TO (C2C) R-?s?rt 

t-?s?icfa TO! C? CTO?! CTO! ?W R?J TO CTOt? ?«!!?!<?!?! C?s?!-CTO 
’TO 1 EDI— Electronic Data Interchange RTOT? ©m TO!C ? I ? TO «nw ^ 1 
?«fC5 ?P5 f?? TO? TO ?*S$ CTOT-C?5T 3*31 ?5? 1 *K? 

C?=?-C?I>M TO? TO *TIW TO? *I*|J ?! CTO! ^5 TO8?!?/C®r5T/caF®l? C'fl'5C ! fT® r?i 

?T? l $-4?lt4sl TO? «l^l? TO?H^Sf»R/fefwB!5! TO! ^ tBl k? 1 ^ 
fafewm CTO?s»!? ?P5!« ^fRltcSr-l? TOJi? ?JTO! TOW TOC? 1 ^-?5?pf f? 1 * I 
#=tWI CTO? %? CTO^ iJC? fTOC5 fTOI’RJ! <35W5T 1 ^- C g? iHMfe '< ^ I 

2?f*ftj TO*TT <Ttoi^ %%? 1 4$ CTOP? f5Trt? capfeC TO?. C®f?? ?^- I 
C5^, CTOT ?! 'SJ!^I%P! (IVP) TO? TO? ?! TOfl?? C^-lTO^CT? 

TO??S Mwu??, ^R?|SH<p to? f??TOf 1 




^ atcqo??^! f?f5|TOT ’>ll?l? t l R'eal*! & 

?®TW 5T!TO?S TO! ?N1 TO? 4W ?I?5!? ? S ?T? C?!?HWr^l 

J ^ ^-UNW I? ($?sc?15!fe ?! : 5Ht^ (Information Technology - IT) ?!C? 

TO! W l ^5 TO® TO^5 * C^Wl. cB%?tW!, ^ 

TO»?, TOTO5 'anon ?#? ^ ^ ra ^ 51 

TO 5 ?sc? TOfisrgfo TO? ^nf?^5 \ ?iffc*5tt? ?ro$ c?w ^HSCi? 

To? Ct>f*1C?IM rCTl? ’n?!!? TOT^? ^«R ai«PTO??, ????=?, 
afronro? to? f?foni ?t *rtro?-rFra xitcapi-tcro^a W%K* 

1 fe?C? ^ 5? I 

■ ^ a^#g CTO 5 ? TOiWT? ??J fen «il«»iTBlt? ^ WMS c? 

1 TO TOtT? ?°n ?!?, 5TC^? TOTO? TOW TOT5 ?C? I 

fl9*aFTO5*TOl lTOt:i.TO?l TOR (Direct Current?! DC) TO? ^ 
afippff TOR ?! t?# TOR (Alternating Current ?! AC) 1 

f^^^TO^f^TO!^^TO?'5!WTO^f?^TOR?Wi^?^ 

a?TO? ?m *m ^s? ’wjft r? to? ’nTO'fsic? 

«p# ^ ?!5? <?!? (sine curve) R? TO? TSCT ?S?«f f?^^ TOR ?! W 
TOR?W I 

' ^ ?! C*1CT1 w** 1?r5 CR1M ^1? m*t-<m ?«S W! 

xjf^TOR ^-?3 R? 1 li TO s , ®f^5C5R^ '51TC?? TC? ! CTO?? ^5T? ?! T^!? 

1??s5 (TOW \51? ^R!-C??! 'TO ^ ^ ^ ^ 1 ^ 

tor ^?a rtot? TOfe* ?^ 1 

aft-Ri-i : ?^ C?TC^I TOt!! CBRS? *m ^5 TSR HRca ^tosto^ 
r^^! TO»!^!C?l1??!? ?Rt R5 l TOR TOl^ ?® ^C? 5 ? ? f ^ c ! CTOTO 5 CCT3S? 

csro ^F!-w?T nnwcHlWPicgg ^bb f?^ ?^c? i w* 

w aimC?lf?5TO? Rf5T? C? fiw ?^? V?H+ 5Wt 

■ra?5tSc?5f^3 C?C? TOR ?i? ^ 

^n^TWTTf^T^ f^-T O^TT ^ I ^tf&R?= ^ ^ 

^ ftc*? f?’#® tPW w?! ?!C? I 


'bfrfa ^<33 ~3 (3(343 Jtwm f%gsH 'Q gfgfe 

: 'srefte 41313 w gp 33; fo^t cm 53 , f 9 ^ 

’(IMvblHlfttJM I fiffo ^J%5 49$ 1$ ^a 5m ^ ^ ' j 
3f3<^-lH Gift « 44$ ce^ft Blft 3?$5 I CT ?<3%35 s$(^M4 ^ ^ 


m* ^ fsfi ** i ^rra or fa%® ^ nwoiw i PiPM ^ ^ 

1 ^ ^ *WK 513101 C’TH $0^3 »B Wt> I W l Pfl; i M 484 u - ,, ... 

^ ^ 1 ^ ^ ^ 35313 33353 « nw siw i f5ii; i w (305*1 <j^ ^ 

5501 43T3 f305*t f33fte fciop ^j | 

'J’ff fQ% 5*f$e2(315 3PW 35305 sfj^ < |J R'4> | Hl3D t C3 %^v, .,.. 

^ 1 ' aTOa > ^43 333 flw*f Olf*CT 5C3 ^ 

%5<1 413 ft'#® %F 5C3 I 

f»U fata ^3315 % caw 3ft faster 33j4ff ^ i fa&i ^ ^ 
^ma HlR'olHftUiw 4ft4 (3053 <331 3101 l ^ ^ 4301 f305*t cfij& 
4301 f305*i fc=#5 fto? ^ i 

^* rora ^ f3330OTt 34J 431 TO I ^l*1^> I H l lvT» I W fto5*f 
4($4134 *1% <5«|J 4$* *131153 sm 401 14 55ft*>M4 «|%05 
^RfttD , '5f$4l34 *lfts 43?*HI5 g 4 Clift'S ^sf^gRR 301 | 

^ * ?a^ 3 ' 1 ^ TOift* 3ft> 35 501 0101 nn » w>iHPiS i « ^ ftw*! 
c^n m i 3iiwfr4 *if% 45 c#f 53 (305013 ^iftsiHo 455 *ira , ^531- >^n 
TO, W* 'Q ^i*<prSf 4noif44 *rf% 4543 «ict 4iftt tsf^araj^s w*ci 
^ 43 ? ^ sir 4it*tf44 »|fej ^ 1 

^ 'sn% '$f^ «Rits<J I^S'Q ^5 1 csra* 

"ife <t»-ac<n «ilfi5 ^f^gRlc^jj , #sn e t<3 <ira 1 

*t. R>isti»l'i < T5ifeG5 'SIR fatn-l ^?RI i5?lj fefsfgR GPi® ^| ^5 j s|f^ 

fefe^T 5 ! -jr*! t ^R 5 ^ ^gi 'su^sr ?ih «nw 1 jr'i si^gpgs «jfet5 

' 4 I < l^lt*m f^'O'fl <j>« f^&f&? ^|R«P SIR 31 '3^3 t3^g«l 3531 53 | 
41^/gMR3 «3I aiffeK* ^ <wffi <W(plCw ^f3I.3 Wi 

' iK11 ^^ (Ladder Network) *H «(3R 13^5 3*t3 1 

0. 1%fe« ■MWwPr (Video Conferencing) : f%f^<3 '3H*WM(*K 3PTT 31 

^SlfiRS KIH3 SJC3J tcm (fefe<3) C5lf®«)SN3e 3RT I va5?3R13 «3J 

fiRW 33333 <3^33 3310131, 313 RRIOIJ tjm 3133 ^ 02J33 3S31 313 43t 
3l5t>a»lc<PI»i 313 S1RK3I *13 3133 <fJ3^ C333 3*3f 313 1 


^ gft ■2TC7F33 V 3 f3^1^PT RT3133 fwh <3 ^<93 

M. Ufl3 ^ (Tab key) : 3sf £ 3®5lC33 33^313* ^R1®C33 ^RI #t-15 3T35T5 

53 1 C33R1 C33R1 3jlt3>0St 3GTO C333R 3R1® 01^3 3R15 C3W ^RI <^3K* 

3Sp$3 '5RTS3 ^313 'SHI t»JI< f&3 SK31BR 5(3 I 

3. *31353 *?(“•'! v&U In (Laptop Computer) : <t'(*H*i>ln, C3f5 ^333^3 ’(3? 

C5$ l ^'5, 4 33R3 3>H®5r3 sns^ef® C3jp^3 C3C3 21C3rSt%I 3#3^t 

sf3R3^31313 I 


3. : lf3^ C3 33ifeG3 ^ ^ 31 f3=*p5 ST3 3R1 ^3 'Slt3> JMlfa° 301 1 

5J3 03301 >43 3133,13 : cUPiRj-H 35J10I31 C^lRl ^3IC3 331Sf3^5 

3*C3 I 3530131 (?TC33 f3BR 310F 43sf5 3^1 31 Oll'Srl^, <$13 <333 Pri^3R 3T335 

3RG$3 f3*t3 55113513 553533 31C^ I Slfel^ PlfstnR f3^ 43* 43515 *Jt5 41(1314 55^5, 

013 %3C3 3515S? 35C3 I 333^ 55^ 433 f4f3 $33 3f%^ 33, ^*R 5S131 ?OT3^3 
^8333 31 5SJ13 35(3 I W1 5®f^ 31^3 33 I C33 ^"IRR ^Rd4 t3lwRn> 3^13 

OFI35R 35C3 313 W1 13%3R f^OOIl ^C33§3 ^fsR 35(3 I Bf33 $^3 54?*t 
4f335 ^133^3 43 s 4^s^« 1 55l?*t ^3 ^133^3 132333 4W I 4^ ?f33 Rf®»( 
4sC33 31^413 3RJ fsfelR f^ OCT ^Ol3§R3 313313 InRsfl 53 I *[5531? 
CBt3f%“R 4J101313 'JIr 53 55fc^ WSr 31 5d33l53 3131 ^[t 44(15 < J < lR 'aiRsjj 
5f3 I i3f^3IOI f^ga 5sf^, 5t^ f3'flJW3 $RJ 55131 4I3>G 35I355I3 SJC3153 53 31 I 
3335?f 3t3 503 4 ’33J CTSr 31 55ft3R 313t 3315 31 4lc3C353 53, 31 (333013 33 

'Olio's C3t34 C35513 435 (50TC3 (.(JPiIo'R otj|r.'G»il*4 G333 431 53 I 3*"J , f 4161(15 
4(3 $01315331013 315100 I $C34jj33R 433 44f5 33 31 Jf43l4C4 $034^013 
314H4 *^C33 3G51 f53R 3f*J (5C3C3 55.4 C33 I $C°14lH3lcH3 ^C33 (34$ C3(34 
3105 31 C3(34 (3334 401013 331 (301 33lf555 55^ 4TC3$CT *R(^$ 4C3 
$W3^H3Rd4 4SR55CT 414 431 53 01, 1334 3(*J C3l«il$4 3^13 $33 55Bf-3*5fc 
« $3C3-l3C3 55n3H-3K33I 4(3 I %33 4 55®-<f^ 43? $3C3-ficc> 3SRCT 331 53 
411^? I $W<WH (3155^'Q OF135R 35C3 4SR5IC3 31*R1 3531 53 OR $C=l4irl ST"^ 
5f<ili5 3R OCT 55101 SflR 35C3 I 


4. IPS -43 3?j4® 3i3 503 instant Power System 1 3t Power Storage f50CT 
35R? 401 3CT 1 IPS 4SR 44(15 Device 31 ?3^j(44 Power 4W 43® 
3335slb5 Main ^ 31 f4jK 3333K53 3C4 Back up 013 l UPS-43 *1051 IPS 
( l3frlfc>4 333315 3C3I3 31C3 3101 (3*^ 333315 (305 <301 31 1 1/10 Sec 301 
333315 automatically 2MH 4tn 3lc4 1 UPS 4$l 3*1013 3RJ Back up fim 31C4 
(4f UPS 43 $3313 IPS 33©«t Back up fR3 3CT l 41$ IPS f3f%3 ?3gif$4 
3a<1l(4 513313 OlftSF#?! I 




vbc^br fafoiiPT ^TWt fTOPT 'S gflg% 

c’fufl : IPS ^r$ 7PR c**fW c<H fiJC?n^R ^ 

c#t to^s to <ro i to*ttci wi^t-ifikuw to to 
ffcfe, feftfa, tor, fsps «Tffe <Rft *m mro tos* ips <R*t TOfeni ( 

Computer IPS TOTO TO TO TO CT CTO UPS'S TOTO TO3 

*J1£5 Continue i ^Rt *K°1 C4lcHI 4^> (SHT! $. ^6|) 

Computer 4 <M1 ^ WRI C^IWI 4loSr Save 

IPS s UPS <J<3>R TO i 

*t. s4j% >RTOC$3 sjfott : 

?s. JjW^IW^J ^il^Mi 4*t C^IC^'S? S*t>^H CW fts WRj fttWH CTO 5 $£i$ 
TO ?TTO I 

ti. ^t-^nc® ^fiswife (tfroa ?jtto 4*i to# ffePi to**t to 
rrrspi i ^Pi^t tijc^w ®ii^-^©i<j Rcto ’jp ^rf saw *ir i 

*t. vflPiW 5 *13,03? ^<p^)<pRc<wl (Rectifier) ^151*0 TO W I 

*i. 4*t c^nS? * ^srjhj tanife fafct to wr* vaw^i wnfewn 

C#f cB^^^I iRs vfHTRJ ^ C4f*t 43R TtTIR SJMI'BM ^ 1 

$. *|Rm^T 2 j<|$>lM 3 l uJR TOR fcHj fic , dlW J 3PQ^ (Choke Coil) WRt 4R4 
WH TO <7175 *TCR TO 7R C*JR3I *tfTO TOTO TO >iNHi fa? 

TO75 ^ CfltW «J4*R TOW TO oHWcd! 
■*rt^RI5fp TO l 

*t. ftro : ^pfot ^ (RC^ <il^ 4TO *R bl^C4 CTOR c4ICH| ft'SW 

'Sirncs (7i 9 tf?^n c t tos? ^ 

<C*1 l V ^M1 -SWH ^5 l 

f^t <it^i : ctor vipp f^5 f^c® w tp i>i^ 

’IfRFOT ^RTC/S (71 ^?1 ^ f^J?! WTO ’ft^Nsi TO I 

f^5 CTO lij^fD f^^5 t>l^rC<^ 'oiHC^o ^I'S? ^ 

^ 3 ^ f^ ^I^TO l TO5$ ^ f^5p f^ W2R71 V J v^V 2 

TO^^n^i, v = Vj - v 2 1 

cTO 5 'STO <2Hlf^vi> «J3fCvs TO 71, ^ TO^t - 

^Rs *TI ^C®1 *3^^ I 

^PHSTJW RbH 5JTO l W“ 

i. (7TITOT 4^m c^5^f¥ ^1 ^fJH (Local Area Network-LAN) 

CVCSt^tf®^ 4W T^Rir^ ^1 'SJJR (Metropoliton Area Network-MAN) 

•0. <&f$5 4^?It C *#S?n¥ ^1 <RR (Wide Area Network -WAN) 



vSJCTlTO' 3 ! f^T^PT ^flTOH R^H <3 'b^ 


?Tt*fl<H fWR <3 

l^id® ^wn : vs 'JifsrR : Joo 


n 'jfaH : 'bo 

[gt?J : $£S# ®WW ^7?^ ^ ZCZfl / ®T? CS^f^jm 

j ^ a tzmr mffa &5 <j 

fiC5 57? I $U5R>'SIVfi ilM'SIZZflCWSlIRS CfUFfl %KK% ll 

j. ?>. c?®iTa « c^ ^nf^RJ ’ll#! t®rf? i *® 

<j. «?»iR | j) , < ft? ^ 

«t. %^s >e ^pi^cS^i 'srctjj ■'ir^pj f^s? *> 

^ fen«Ht ftw 4?^ 15ft? ®#5T3 CTO5 »P»l«MIW^ ’ailOTlWI <J»<H | 8 

«. »nn?Ri 3 wi c#t c?hot ct® (3 s ® ^rara (3Rr 8 

V. ^*W 3TO < lf^3*ti3 ft ^ filWlsHr 8 

35. 5373 s 3I3J 3»n 55 <3=ft 

3. TT3t 'S&t ■'ira ^5? 31^p W JSPf 'UTI (3^7 

*f. 3lft3lft (Sand Dune) ^lt<n 3Wf 

3. ^350 P« ftf *T 

O. 3 s . 513131133 '3*V *l3ift’ ftf *® 

3. >W-ft3I ’0 31-ftlTftf 0 

3. C31315 3J3 (31 ■ill®® ftf ^ 

3. 3ft3"t 313T3 ®313H ftf ^ 

8. 3 s . 3ftSt 33W3 l 'l)^|<Stft$ (313 ftf * 

3. 3Ulft3f® (Antibody) ftf 0 

3. flTB 3T13I3 ftf >53 35133355 tTSW 3>iM I 0 

3. Rabies 31 ®( c il'»5 C313 ftf ^ 

4. 3>. Acromegaly ftf " 

3. CT13 ftf 31Bf#t3 OStft ftf ^ 

3 . *m ftf 311C3I ftstSJ ®3*g33f 0 

3. 33 ftf 33 ft5TC3 ®33ft 53 f ^ 

>fa. 35 31^3 ^3I5iH ^S SJ3513 ft ftf 3^3 353*3 1 ^ 

3. Bio-gas ft *311 43 3WJ ft ft 333 fanJ^W 3TC35 «£J3t,SJC313 ft«(3 l <t 


V 



soo ftfSftiPT 414R14 f^irasH >a 




^5^ 'CS%- c 


i. 4. c,»«iis *#1 8 •aif# *ii%j 


> i*n 

c^ntr 

*lf*t 


y*m 

5. *#i^ 

6. (41, fal 

5g 43 5131 6^5153 44*1 331 313 1 

31313*1 #)fe4 %53 431 53 1 

4^{#I53 4415*13 W31 313 8 f54 <35ii*t3: 
5«5335 453153 53 1 

313 4 <33 31 5®533 *#5^3 #31^5 33 1 1 

?)'6rjRc'©5j ftwyiic* ^ i 

8. 531*143 

^5 55313 3lf# 54*143 553 
333 3«5il# 313 ’33J 5C3 I 

55533 313 1 flJ 31 5(38 531*153 ’JU 35® 3153 1 1 


*• Q||>M 1 S#, 4 # ■*lf^ 43146 %3 I 4#3 ( 3 R 5 8 5 B 1 P!II 3 -n 5 | 5|56 313513 3553 
"ife 44 tjr i ’fife 4313 3 t 531454 415s? 4 if*tei <3 4 <^, 3 t %j^ 

^T 33 3fl-5 *t«#9»* I 44%^ $541353 <11% f4®34l$» 3J35J3 431 53 I 
4. %4 84l4f$55fl 3WJ 41%J fa53i4 : 



414155 

$'9^1 | 


5. 3n5*#3i 3335413^5 55341 (3^1 (5.tf %15) 1 

5. 4153f44 63^ 65341 43 (^8) 1 

vD. ^I^CDC^ | 

O. ‘ 3 * 5 *?R 'Q 1 

8. 41*1 4*#3lf< l 

8. 414 ^#3lt< 1 

<t. 900° PI. 51331313 3#?-51t-'5R|1^5 &3>j 353 1 

<f. 700° (3. 633* 41^-^-5155 5^ 453 1 


3 . %rmi 5 f*i® : 446%4 <w*pti 35 ?j 3 516 434313 8 >xr<pf& wrrs 4 ^^# fog*i 
3J35I3 3*31 3541 I 454 f*#*t 414531 4353 #5*13 453 lf53 $k®1 I <4g W3R 
'5T$I^ f#R?, 41 f3543 453 41341313 4lfcl%33 615^13 «p 4fl 4313 41$3 453 
43 3J33J3 f3f34 431 53 I 433Hw> <331*131553 4343 1 3 313 4&1) 8 61134 
f55353 KCIO, 3T3313 3RTf 53 I 611#4 ‘form’ f 33 l * l 4ft53 34% 
'WWW 43136 45|f33|i| c$N535 4154 1 ’TOR 4P&454 313 4343 1 3 (49.5%), 
3144138 (27.6%), Fe^Oj (1.2%) 431 f35*13 3#1 (21.7%)-43 feP 
4154 l 456 4|I$15 331 f*153 653$ 61 Sj353, 4J3I 33 I 

*<*<*> 5453 : 8lf43 $#613 613J 434313 n 34<5 Nil'll 3 «3 5 ^)*f CS«3 I 

41<5 5454 4135 0*ITOef 453, 31^3 8 f3f6jj 8fl% 433)3 5453 4343 1 3 'IW 
*l%3, <35*13 453 51^ l6f356 3T336 53 I «ft% 3131 C453 61543 5T$ 5454 8)f6 


I 5JC I 'F13'3 13^143 31313*1 1^313 8 3o5 

%3 434313 4 lfi >56 2J53*t 453 I 653 41# 8 •U^QSlCW 552F3 3154 434313 
E52F3 313# 54!f34 *3<foj i 4155 I 43431533 53*1531 $%< 53l*1 ^fS 31 5'3313 
3*33*113 345153 3f4>6 53 31 431 '5|f6 %3 #45r?3 *1% 5454 4lf556 f453 
4153 l 4 4135*1 6 # 5454 43431533 *#41*1 3F4146 JSJ3 *113, 313 453 #454 
3*33*113 313 21313 *{3$ I 

«. 35)3 35J 3R13 > 3®1 C*13 %I13 C*Rwi5 n335®R (?33S ^«3W 5C3 3^5 *HC3 I 
4 C 3 5 3 t«i (Heatstroke) l 313 2 J 6 Q *T33 C3C3 5 *l5l3c*5 3lBc3 3TC , ( l f4*jl 

43^5131 03^3^1 333 313SC3 31313 5J3 3S3U5 31C3* I 3F5IC3 ®f#3 31C W 13 *#313 
C3f*1 5C3 C3 513 ^3138 ^3 I 3J1313 C331H 31^33 *tflC33 N51*13iail 80 C3R5 8 o 
C33f3313 5S3? 31313 513 ^3 3SC3 '3H7! 31 41^3K3t 33i 5jC3 *1US I W 
C3C3 I WI3 ^313 C33f3?nC33 C3ft 

^51*1313113 4C3>3IW5 313 53 31 1 4 '43^13 f^$I35 5F5 *UC3 I C3T&T 31^3 31 
3335C33 4C® Ni||ii)43 5*3313 331331 C3f"t I 

4 lC 3 l 43fB 333C3 C31W 31^3 4 'aaH 553 313 I >353 353 f?? f3HC3l3 (Heat- 
syncope) I 53153 53^1^3 *il'!?l5 e 1 38* *353 5353 '3l5 J 1 I ^5*1 3%5$ 3® 5«35*1 
^53 313 I '413 '533 3%5$ '4f3I5SR 333315 3lBl% 55*1 433&1 555 *353 I 

5. 5g33 3131 5355 2J5315f%l 0211^3, 331®#, f®5lfil3, *#1® *131^ 333315 3553 I 
^531“ 315-*5H, N5T5-3#, *H4*3<l(8t-3«1 433 f3f^ 53%3 3131 f353^ 31313 5^33 
53 I 5333 3l 3M53 31313 ^(33 53 536531 5531 : 

i. S|f® 53313 313153 ^ f^3 53% 313T 4878 * ^53 3I53I3 5 # ^3131533 
453^^ ^f%553533 I 

ii. 41^135 C3^3 313J I33lf3'$ 3f33!5*1 *#5333 3553 3lfKS ®*H313 3333155 13^351313 I 

iii. 313T SfgCS 3*5 4*51 43333 453 313J ^3131533 4353 5313 I 

tv. fr#35 5315 3313% 80 % 53535 <to% »l4flWpSI« 3131, 60 % 5353! 80 % 
5'»5'Sir% 3131 >33^ i‘o% 02llf53 8 HD 3 3I3J 5354453 I 
V. fr#4 313lf3^ 43*154 60 413 543 (31fJI3) 431 5© 413 8^/f5f3 *#53*13 | 
vi. 3131 4?4 8 *#53*153 331^5153 *#®5j|8! 43333 I 
5. 4. 3153J3 53f5 5*H313t^3 *#134313113 3154 353 ^4 413*f 313J 331 53 I 5333— 

L *1#1 (55354 ^54 4155 3115818?, 

U. 4#3 <55353 4155 54^3 8 4113^33, 

Hi. 5^5 <55353 4155 5515 5515 31313(3 *1%, 
tv. 3151415*13 3531 1$5l<S|3-<3 31<45354 33 <45#3 ^3 f%313. 
v. 3<%f55353 4155 4J13f3313 8 434313 
, . vi. 4# 5531 ^33 43143 ^41513 I 




Ho* filw-aa'3 f%f343 31*13* fiww « *r05* „-. 

*. 3TF STCTO ^* ^ ^ 35*4 3npo* CTO4 €#SI ®l* 3?S* «prj 

33 1 to? 4 ®i* %? §ta ^ to? 3rgc? 5 3 * 0 ? i 4 35130*1 ftos? ?i^, 

^mrai ^rs 431 mci? fto? 5 44* ®T”f34 13TJ3 ftsro? ^ftroti, tpljfo^ 

« srjrj ^larc §”ft*R 4ft? 5 tor? c**!*? 5 !? ?FgfRf%§ sfc* mo?? ftc® ^ 

$*RR 34 TOP13 C33R3 5 !? 31$ 3FC3? *IWt TO? 5 I 31$ 3® c?f* *R ^ 
41*313*1 ’M®t'fl ®® 4ft? 5 I 4 *5J?c*f ^ CTO? 5 XP 5 V 3 ^ tffct ?1? ®1* ^ 5 ^ 
'-SJ > I ’ll? I 31313*1® fijf® S)0.88 ft. 3<^va|a 31$3 ®f* ^° (.mPioH tJJH *13 | 

*t. ?iu*w <*'9 *iw ftft? ?if* 3 5 *ti '3 firaft® 33 i ftsj c?*icn 3330*1 cwts ?^p<rr» 

3131 CTO* 31$ 3131 ?ft® 3l1*TO1l3$3 S® 5 ?T03 Sf31 30® TO? 5 I 4®1C? SIR *£$ 
35® 4«*>Ra ftft? ^33 31 3103 4f®ft® I 4C33 5 *3J* CR31 Tj|^j 

*$55? $04® 3lf*4*ll 'Bfsit 353 ?lft? ftft 43? P^f ftpf? *3 I 

*• $f®413 45^ <q ftp^t 4313 SRJ 44fl> CTO*3 31 3 1 C3J pH-43 *R 0 —14 
*fts ft%*f 3*31 3TO3 i 4 CM 4$3lSl sj*33 ft =5 31 ftso ** 5 ft^j pH *pn 7 0 , 
PH-i<I? 3R 7.0-4? 43 35* 4S^ 4 ??. 7.0-4? 4f34 35* TOTOj ftcH 40? 1 H + 
4l35ta HT&CF ^5*1 4ft? $f®®t 43 ^ OH- 413533 TOPCF 4130* ’'Hit? ^f® 3 >ra 
33 I C.<Plc-il 'Sj^FW? J 3 ? 5 ‘la PH WR1 TO35* 4? 3fts® OH" 413033 *ft 3 M 
^Rt?I3 I 

«. 4. 'SALT 35«3 Slopping Agricultural Lands Technology. 4ft> *1^®I 

R^RIW? I 4 ’Riftcs ■'11*1175 RWyfo C? 1 ?! 33133 S(C®J?s S-'b 

ftBl? ^(H Rlt?C® ^I^CglCsi^ 31??s H1*-HT*'5I? C?^t ^fS ?s?t *? 313^ 'Sj«fl3«l 

■?T1R '*H'lJ*l'3j « 33St ^Jp ^nrfiCTi *5 | «(|>5J^|ft)3i <1^® ^^1 (ICMI) 

?l“ t nlCn(.-l<i •?1#5J ^5 sJ 1CT 4 5RRR •??i1® R^pTRCt R*Rl®t ftc* 1 

«T?l? 4*?-ftdT *(C*f? ^ C*fB CstW 4?° ^fl-fts? ’TOf? C*f5 ^ 1 

'sn? cto*? C6?c«i3 1 ^rgc 5 ??c® ftc? w srr® ft? elicit f«i?si? 

■MW Hl?l?«1 R ®1?T <lf?ftf® 3TRlTt 3RR igRI 4 ^1R ^jf6? 2JRR ?TO 1 
fern "RTCR 3s?(3W3 ® Wlft JRCI f rft c t 'snjs#*!? sj*113 **RTTO? Hft* 4tC5 
■Q CW? ®HfC«13 3)ftc?l 'SIRt'a C3 5 ^C? ®33 ”( 11 % 31 ® 1 31 TOC* ^ft® ®C3? 
COTRn ”lf?ftf®? ?R OR 3R-ftp? 1 4? ^ ®I?(1 C313I1W PI? 1*1© %5 | 3R-ftlRl ?Wl? e r3 
^ C«IC* sirs To ?? 4I1R 1 4R-ftRl *W Rf SRI? amPH C?C* ROI 'SJPH *(#? GJltsa 
wi ^8 sm3if dsfasit 1 3 R-ftcn? afoic? sirc?? *nf% ®roi ?ro5 4?t ?R5, *rai « 
43i^H 5 ? 1 3R-ftcfi3 ”ii»5t 4fsfarai fero ^9 *3 9n-f%t 1 4»i-l%iig sfsi? era 

”f?”l?t ®H -^Rl? 45H? 31’IWa ”11% ®^S1 *C? 1 4? 4J51C? « TO *? i 

iS)l»lr Ricra ftcfl 4ra-ft(Rl? 4®tc? TOISt? ^?T? TO, ^(.^ 1 ^ 1* 1 3 1 3 PfRRSl. 
ftPl”1l?C'( 3?I 43iraT-ftR? 5f5TO 31?RlW ,, f, SR <3 SI3C® TO?* ?R1? *? I 


Tgsei cB% 4JCTO?I'R ftft(4R Rt*TRH RsaH 33 HoO 

”t. CraRra 43 R1 4l$3s *W aWH-al’ICa? 4*ft> 'SISM’l^f 4(*”tR I ^R??Ct? 4^C? 
5|||C 3 1I”1R 4TOTO5 <TO RITOTO? *C?C* 4 ”t€t? raftstR I 13«ll H”f 

OTOS ”i%t ftdlftei? 'tfwi 43?, Bengal Deep Sea Fan-4? ®®C? 43f*S 4 fS i 
raspg? ”1%?? ftc? 5 4R *ooo tronftR? ”fts 4fS ft^s i 

ra. 4RC33 3)3*® CT3? ^” 1 RR ”(ftc?ei? R1W ?f^f 43*13 alTC? 5 , TO? 5 ”lf?C3 ,, t 
J 31*3 ^”(RR ?t Environmental Friendly Items ?d l 
g *f_ *)M(>13 [ CS13 4TO? 4f*? 3JT*S *? 4?? R3 TO *C? 3T? 4?» 3TORP1 4f* 

■e %s? Tftram ?ros to? R i tor c*ft*?fSs tocto tot? *pi ?r® 

f*TO3Hf?Cl? ”rf?R e t TOl ?1? I WJ 4%75ilR? 4TO? *lSl? 'j% 1 *? 43? ”ti?etC? 
3®»‘*H)'i| ?1 4)lftft?l C?R (RR CTO I 

3. 4) [f ?>3 f s ?C5 ajfsc?!?? 5 ”R1^ ftcTO; aj?R® ?TOCT fill® 43 5 fi> CSItf&R I 4 

csnftro 5 ■Rffs'ff 4)iPBc | Stw3 (cto* 4^jc3*i*ill #3i*[ 3^ ft^s froro 

f3?RP caifift) TO* CjM?? sdsfror^TOl (Specific reactivity) *1?1 ??i*r8*ft® 
TO1 ?1? I 4) l f3?3fe 'SCR C?KR? ft”CT filfsC?13TOSl 4TMlftt? ft”lCV 

TOfiSt**, 'ffS TO*R fifff®? TO* 4ft>f%f 2lfsftF?l%fSl 31 4f*34l 'Q 3®= 
”lf??*!R (Blood transfusion) 1 4CTOC? 5 4Jlt%CSR TOITOTO* 31 4313RIJ 

(Immune) 43*1 ft?iTOf *) I 3C3W?C S TOSi RTORt C3C5 TO? I TO3I? 3TO? 
*1313*1® 4) l fH>{79R ®R[”(f*® TO? 5 I ®d f*P3?t TO33 ?TO CTO? 5 TO«3 F* 
(Placenta) 31 *R3C*3 (Colostrum) 31TO3 TO3RF®1C3 4J1%75R CTO® TOR I 

3. 31 ® 311*13 31 PlScasift?! aC'S*? 44fS 4f® 3T313I? 5 C313, C3TOR 3TO3TO33 
4 ft?ft® 43? 4*l'a |(?? 5 ^fti 3CS, 31 4f**3^1 'Q CTO*3 SRIRI 43f-fil®C* f?3JI3 
* 1 ® TO? I 41331 Sflft, ?C5 1®3 331R? 35ft? 5 ! 41E*~ (Rift® 3^41, C*® 4ftTO ’« 
'S|cjbtaR 5 l 1 31® 4)1*03 C3 CTOCR 33C33 3 5 ft?ft 4I4>I® *0® TO? I 
TO 3 TOF 3 * : 31® 3>)I*IC33 (TORI 3 s !?* 4TOR 4lftf® *?ft 1 ®C3 aw?'!? 

l3oWiR3 *3? ftR3® apis 31 Mutation-43 TO*? 3*11*1033 ®s.”ft I 4 Sift 31 
Mutation-43 ®RJ C3f®BP*R (Radiation), C3 5 ft3 5 H** (C333- C33%1). 
4 1* 3 13 (C333- HTLV j) 51*3 *®Jlft04 *lft 3 s ?! *C? TO? 5 I 

3. Rabies Virus 4 (TOR? 4R*lSt I Rabicd fiH^t 3131 Rabies Virus 3133 3^ 

®1033 333C5 4 C3T3 *3 I C333- ff3, ft?l* I 

f?f*ST ; ^?, *F3I3RiJ, 4?i^f®D')®l, ft?!? 5 ?®!, IP? *1*1 4131, 3ITO33 C”(% 
3?04TP3, TOft? fill® ®3 *®Hft I 

«rt®TO33^* : (fIS fS33 C331 5? o, ®, H, i8, *br ftd I ft 5 ? 3TsTOTO*t i8 fto* 
i8lS 1633 (R31 *? I 


^08 -TOFFBiPt ftftfriPT ?TT*rHH ^3 f: ,> 

-. ®. C®1CT <£f ??® »llt(««l (3JW 3?OIH C?f*t ®!$t ®TOI 5^ (*Wl) ^5^5 Tflgp^ 
^S? l >3 ??f*fgJE® *i«il ^55 Acromegaly l 

C?PJ : CT ?M, ®f$? fo? CT^l% ?P11 ?! (tflM® *lf$® ^5ft® CTPI ^ 

CTPI ®ff l^lfel $TO CTPfflf^ C?E® ftg^J® TO«f C?t® £®f? 3? | 
*lw$« CBfft : ?1®r^t? C®rft 4®8T®1? <gft?5? ?1?T I ®ff CT^sn% i(E?? jjfg 
ft* 3 )® *Mo1n ?1W ^fft-TOf® ?g <3 *Rmt filE-t 4 «I!?J Sf$5 S3 i ?fi?f C^Pn%i 
®!Bft ® ?1% ®RJ *l?.3fa*® f$f?? 5fl«rt^ ?TSj#fel CSrft ^ff'SOT i 

*t. ^TWt :'3IM4®af®l?' 1, |fij;?! ®fij® ®1? e t ?t CCTPf 5JW1 ®£? tpfc?? 'U^fe ^jrq | 

'wwm : c? c®rc?t topS? ”Rrsfr^i ?wj tc*i®B'<TOn fiS GMiw c?n? 

ftft& isc^ ftf®rf C?PTC? 3J?$H ®C? I «D •'’RTSir^C® ??? W-1% ?! ®RI c^sjc^t 
>H??k®?T ^?, 4® C?W? C ?C® ®I?J C?HCT sfifiK? ^ 

?t? i to®!? w? Xc. e i < p 5 'i«t 5 TT ®n?r? ftss c?hot fro ^nc?, 

?wj aHMi*«ifa. %?t? ftfo i 4®rc?t *i®»! spm 

civile®? ^f§ 5? i 

?. -Ft ■a? 5 aw? "1%, ?1 C®IE?t ?S^R%1 ®g C?E® ?jg ^ tjujjotj 
'SIWICH? ®TCR C%5 2f#? SFU? ?t SHItC® CbSl ®E? I 

^if% : ®“1 c*m wr Tot? ®a i ® w i® s ifa ®$ c?c® ^g ^ ■siwTO? 

410111*1® ®l? t®?3f Tjfg ?n? ?T ^uiJlPi? ®TC? TOt? <rca 4TC? ®$? 

«fpira ?tw ’nc? -Ft ftgjmo csiw ?ra i 
<». W ?l15 aj?W5 8t5 %? 5#5 I w- 

i. ^Pist (Mineral matter) 

?®f? (Organic matter) 

'5. ?HJ (Air) <3 
8. (Water) I 



C5*% SRPP^f?*^ RPi'fl 5 ! ^rt*mH R'aaM 'Q ■S)-yrb> Ho(t 

j «lt^ opft<^ : 9)fei ■‘’t?!^ ■striS? 'HH'Wsi awn i 'snf^?t 

j • ■$pr$ ?^si w? 5 ! ®iK5 1 ^5l®, ^pnuf?? 5 ’Q IstR^ ^?^c?ra ■sn^jc? ®nf? 

1 »|*n ^f-f?^f <0 wm® #1® ’FiTC'fa ^ W 5 l ^ifawtt, < #l® e ll <3 wfsw^n 

^•snf^? ^ i ^ ?ftsj ?sctt3^ ^<nc® fin-t sjfow ^ 
T5f%wT ^^gf® ^ ®c? i ^is^® *tfS® w 's# *1^3 
5?j ^ '®n® ?rg ^ , irc? 1 ■snf&c® ^n?®? ®^ 3 ttc? *t®®?n 

8 <t ®pi ’tfirsf <i?t^ 1 

w ?ifii® e it, ’ifiwtt 'Q wfii®"!! ?i?i , t^® ^®nf? fiw c«n® 1 

?. (c?w ; (?H5I, <pji«ifiiilW, ^Ji’lt^Pinl^, ' 9 f5lfil?fpl ^®Jlf?) i 

^ *PtT^ : &S? -s nf^? «i*ii®»i liRP® '8<** v d < 5^ 1 5 M , 1M1 <3 ^tosrg? 

?l1k® -TO C? *|VtK^1 5? ®1C® TO1 1 ^ C^ 5 

'Q M?® ^?®1 -TO? ®C? I ajl 6 ! I 

®ira®? 'Si^piic? nitDt® *t®®?n <t ®w ^bt? ?n® i ?^>nc? ®ifii®i? , i 

i.i?% »a? ®5j ?sr *t?i4 ®n?^ i t#c® ®?tof fer? «tw 


«. ?tg : ?rg ^ntS? ®ri®? ^toi? i ®n?®? «i^iw ?iH>c® -I®®?! ^ ®Pt ®i? 
snc® i \sc? >s^ ?ni? < if??i e i ^ifiJc® *i^n*t »ii« ’nw ®^n® «m® i 
o®wi 'Stfiic® *n% ®*i«ii? ?rg? < #?i c t c?fit «nc® i ®i?f?® ®i totoh? 
f«t®®. -^®I ®I^SlW? ?pn?? BFH ®lf^BC5R »m<!slR ®d i -snf^? ®^P® ^ftlC'sH, 

W^t ^rsio aip <# 5^*1 ^rcSicsiH, ^stcbr, fin«R ^l®f® *tJPf 

«m® i ?hp ®r£i <n^c® %n ®t^® 4ft® ?®f? ®ra, ?t ?il5t® 

figu re Tgff&s=j -ffi ^TOPPP^C® ^ft^® ®C? ®f30r? ®i?l »ist'sm»l ®^ C®n?l I 
^ft®r^ ?)l®eP<?tll <ra3tfl «iR<SlW 'ft^rarl'al? ft®C® ®i?l ®C? I 

c®i® ftc<b«ira nifiht fi®ift® ^i?®w? an? ®iw® ®it»t ®t? * 1 ^ ^ 1 

^fij®^t <3 ®HW 1 ^»W ?HI alfiRl? afsn? ^ft®1 ?nj <#?fiS® 5? 1 ’TIW 

?rg -sitMiw ^%®t ?rg ?? 1 w ®k ® ®n 

TOnf®® ftftv»K,® ^%®l ?I®N?? (Soil aeration) ?CT i ^ft®t ®TffC® sfl? 
%.^o% HftcSS l t.g ?, ^o.®o% ®I%5R 4?l oA(t% ®T^ ®t?-®r?nt® «nt® I 
8. *ltft : ’lift ?lfB? ®n? 4®f^ , s? 5 ^ < ff tSTOl? 1 *nft ® c»tcw -‘llPi^ ^®l 
aw? ^ 1 1 # ® e n? w® ®rc® *nft bph «nc® 1 ?i^c® ® ^tift? < if??i e f 4®ft 

®Rif5? 'Q’t? ft^ft 1 ®rffc ?i!5c® *iift? < #sn c f ctot ?ig? < # s ft e t ®?t® 
«tn® 1 -sjrtSt® ®nn®? ®^pnc? -t®®?t ®r s t *nft ®nc® 1 

<3 &f$f&-8(? 




So'b atCTORt*^ *n*fra e t Rwh 'Q 

jjfa*i *nfa : 

• ijlfCc^ ^■'ilt.'il iJlW i 

• niRJc* nrcro t’flwRoOTTw ijD^s i 

• ^^MlTOStTO <3 TO3 5 %TO ^>OJ I 

• iiifS* xsT'^fsnan fwt i 


’f. Biogas cnwwjm) : CTOBI, "ITSt, aj«f% TOttf ®ntTO 

^T®JCTO 3TTO TOKBfilTO -HW<0 TOCTOjTO ajCbTO TO? TON 

CTO 5 C? ‘FIDh TOJ TO 5 ! ^3, ^$1? <IMIMJW ?!£? ’ififb'O i 
Biogas-TO $TOfH : ?TOmTm-<43 a)?H $TOTO TOfl faTO (CH 4 ) « tsft. 
(COj) TON I TOIL'S %N1C*M 'GTO 1®f% ?SC3 N&JjlOSH (N>), 

TOnrofrot (nh 3 ), ’wri (so,), 3 i $uatt«H ’prot® (h ; s>, 

4&Q&ICBH (H 2 )Sf^ TO 5 ! NTTOJ NfSTOlfTOlTO TOFCS TO? I 
Biogas-TO ajtiiM : <q^h<p|(.®i HMl1<3 C*FU$ ?IUIMil(.TO alCTOt ?T TOR 

toi to i ?omjicto awn <K4i4ffr toitorj fro ^cn »rai ?t?n : 

L 4 TON 3ljjT<l;Jf3 ?TOi ?PR5« ?? 1 

ii. •jjlc*C a i (,^C«i 4JI'3?l < f‘ °1l?cT>3 3041 TO 'a(lt®ilfs j 's <WI 313 l 

iii. 3lt3Mj|<.TO J ll^lC<lJ tew I was blf»1W S'\ < 1I¥f < K? Gjfe'Q, ft>f5, ^St, fefNfe 

?4)!ft b(N[(N1 TIBI I 

iv. *irr wInc 3 stmt's wt) sjww «wi ni? i 

v. >5 TOcto NRIC3! Nlf^ bl«1ItW| 3T3 I 



<jfalN : 8o 


&JB3T : ■sff$tft*f& ^3? sflzfi ^ «w/^i ■zzafi c? c&Kfii g/5? && / sifsfp 


s&fl "OR 2}gpi PR SRflf PNfflt t] N* 3 ’ 

i. Computer Software f?? Software 'S? ajC3tN ^IwIchI TOPN i • fr 

3. (,3|C? f%f j}N*p4iwm 3104 >53 TOfoj f%? ® 

«t. tor airon ?N05 f% ^pirar i£rj MifcrccNf 1% 3t?r 8 

3. Band width f%? Amplifier TO (d^lR'»l , t 34IWIIH <t > s , *t i * 


$. 3^(.°t , H 4?^ t%r 4 afen C^WT?J (3R? 




ijn aiCT^*^ ^rtgrew IwR 'Q afgf^ ‘to*! 

35 . Hydroelectric Power vW 1% (SWTClr ^ 

" ^ Multi-media ft? W fa Multi-medial TO 5(sf*i8 ft fa 8 

"»t. Laser Printing aj*jB> «t«1W 1% ^ 

^ Nuclear power generator W$ ft«IM Nuclear "ife ^11 2>° 

, ^ (CPU) 'W’PFB'S^ira (Software) 1% (TtWRlr * 

3j ^IWIM i <? 

<j. q ^ngwa ^ c^i«irar « 


v£ <3^ : vjcvbci Qj'fj-obr 


*. Computer Software ( #H^W : cafismi ?1 cafismi ^ ^ 

35HS~ 5 R^a q 4i43ftmf ta ^ ^ wi 

35 ^ ‘<|5H^t<j \ <>H$?r<i sppS'awra ws\ ^<mjH 

55P^ I ’PFS'OTJPJ 4M$.M4>lH ^ ^<3?)ilW<l ■srcw CTWtCTPt I 

Software ajctnft : ^ITR WI ^Tq^arirmi-^ ^ 

filBaq ft 3J35I3 *TO 3RJt *mi I <bH^ra w5'S?m?-JRt ai*tH < w.tl*fi> a}C?It^ 
C$Z\ W^i f^5 ^IC^IC^I ^1 ^C«il i 

f>*W c«n5 : Pi9 W0 w5<3^n?-^i ^I’R 5 sfcm ^n^tt 

r 3jjssn <fwc? i <pra^pn, ?BI^ ^irth ^3 ^ ( ^ as 

r 7pF5<RnTOT 5fiw»n aj?pi « vSwh %a c i ’wi 55 1 <^rB f^TO'i 

3 j3 3 j $ ^3 <.H@ I ^ ’PPS'Qtljra i (3F?f5 3TI >5 *BIPRI ^s^RI 'WsM t*r>IC*Ht 
^st *nt3 1 wt 35ei-3smw!i Iviwr ’ira i 
f^m c^s : 'Ni^«t» l g i afp f*TO^w ■jrpB'G^jn ’n'crai to i ^ 

tRHTI? TO^'tJTOI? blfefl ffa WTO l ^Pl*t ' £ PPI r-l3>l^ 

7JRI m TO TO? ^ro f*m ^ TO1 TO I fWfNS TO^'GTOI 

jretro 3i*ro frw® ^ 

'TO r ^^t?i 4?^ ^rasfTft ?n i >3 5nf?<3^TR-'5? $11^*1 rc^I : 

iimtoHroi QSi^tPt, ^ps, ^iwfsro ?'ojift i 

fot&lPhE TOTO : TOTO ^TOi ^HSUW ’RPS'CRTO-'^ TOTO 

w 1M53#TO l WRR, ’Iftw, *tfcTOJW, 

TO *H$rn tofSoth? toi ^ji i wi « 

%IH.^P«1 35H®5ra TO5'3JTO-^ra TOtWJ TOI TO I 

am»m fast : •^a-' p ifiR 5 i cto^ wp ^ro to ttrora ajroiro ^pH$5ra 

TO*5^3?TO <! < 1ij'± ^ I 3>lfwt ;( S TOTO TO^3RT»TO TOTOt, ^ ’IW'tt'H, 


r 



sobr '^TT^rnr c t l^sar^ <3 ^rgf^F I 

— _ r^J 

’ksto, *ijt?t ^ros? $5# 9 *tcb ?9 srj f?f^ 99c?? TOt^ac#?. <3 ffcfgfo ,. ' 

w&>s?ura 9 jT*t 9 TO 9 fif#rs totc? 1 49* 9*91? 9*9 to, 9 s H#i 4 

TOTO SWRT f"TC51 $99i#At 'Q fofBansiil 49* TOWI 3'OsKfr 1 

ft# : % 9 * 199 RT CTO* TO 5 9 *C? Sms, C 9 $, *nTOT 7 fi$ 9 *, 

?irat, c#?*#, tops?, fa^M $#*?? feTOn Mros '4 *H#i? 991-5 ., ’] 

TOTO 9 *?t TO 91 4 *F-lS'i>|<t .ijlfa* 9 TCT *tf #*5 1 4 $ *|?ifi 04 ^ 3^313 ^ j 
^ fepfc*i«j STGRPOCcTT fiber&i ftsf? TO? TOT? 3 f? 9 I, ' 5 pgf^i <3 $9^9^ 
^®HI TO? <7T9t TO I SIC9TTO4IC9 feTO? TO’fltR'Q TOT TO I 

: ' 4 *H#I? TO^TOTRl-TO 9 C 9 tTO 5 499 9 Tt?: 9 *'®C*TTC*s 

■ 2 * e ra j r to 9s? w? i 9 *H#t? toBtojt? frofsns I 

C®m fero 9C3 (ATM-Automated Teller Machine) G3Ff# 9 *p£ ffros fcjTj 4 1 

i w*w crowom® toi fas erro *rf? 9 T*t wfag fan snw J 
tort fcro cro* £19*1 c?fa 9 to* i 4 * 31(3 3 i* 5 -fa #?»! c? crotr 95^ 

9 JK 9 * CTOP 1 > 19*1 csMT 999 1 

’TK^fro CTO : ^Cslucm 91TOS tffatic* f?f%3 ??C93 99*5<39J13 91 9#tC99 gj 
TOC$ *1K3 1 4 4?TO TO^TOJTTOP fife (MIDI— Musical Instruments 
Digital Interface) TORjTOJT? TOT I 4^»ilci 499 3jf$9 TO&TOJT? ftsf? 

■*it f^es?i ^5 ^ ^TT^frft ^ gST ftprc^r c^c&ic®^, ?n, c 9 P#a^ 9 nlTOT 

■HifWaw •T^h ^ ^’TO I 4 9?C9? 49# 3t9sg\gTO-4? 919 TO* 

Mozart 42nd l 

: Rwiiwfl fifaj croa •sipm to?c? i tow 

TO^^TO^?m^cTOTO^TOrai^,^^^eraf^j. im©*. 
furrow, •'iftrswujR S'ajifal* TO<jt tot?* ?fa *5 <3 *j*tj cnro? tok I 
# 99 $ $uu 4 >rH 5 uN 7 nP?'aTTTH-TO ^ XH T » 1 C^> I W 6 ' 3 ?TTra-^ f 
4>l<i>ilf«jcvs ^t*f^ TOT TO CT? CTO^ (3 s # 3TO TO?T3 ^ l l TO 5 

'SltCTOTTORI TO? I TOTO CTO^TO TOI TOTC? TT^ItffTO TO f®fe« C*V& 
TO&TOI3 I TO TOT’TTfit 2T#T$ TOT 3! TOT CTO<3 TO *13# i 

TO®TTOT CTO* 4 TOT *#5TCT gfSt tPIH ?S OT TO&<3TTTT : " & 

3 JITO* TO SJtTO TO 3 TOJTOI TO* ftjgfro* # 3 ^ ^5 <TO(C? I 

*• (Electric Motor) : *TO 3 STO C 5 lTO* CfrCTO fifSTO* ^ I 

*#19 (N»f 5 TOTC? t«!W)[\s<ji {.V||t><J 9 f CTfB? 1 4^5 ^rgj rUTT 1 if 5 TC^; ^ 

, 35 f^ 93 * 5 % 1 TlTO* 9 lf 39 * »t#C 5 TOR#® 9 TO TO* ? 95 jfTO* C #9 9 T * 3 ^ I 

C#9 9OTi^O#9^«ITO9; vn-(^)JSRc#?l, (9) # C#9 I 


4£j*!!!t- TOFTO*^ RI^ITOT ’TTTOT c f 'Q • 2 fgf^ ^o?» 

,119# c#a froW^s ' 35 tcn«c»Ti f^ctt #*s : 

i. c*t* 5 i C 5 tw : u ^siTffeg toI 5 ?ifl 91 ^>1^ 5^ ii? 9 T 3 ? c^ra ^cro 9 *r^ to i 


9 t K< gT 9 : #151 CTOSRT 9 ®fRT * 5 |?rf #5 TOtRT TO SffTO 'ailwblil TOT 
59 | ^|c 4 oI 9 ^ei'O TO^Iu ' 3 (| 9 '»<PW ^rTTOJ 5 ! I 
o. : 9*TOT?T1 90 9RTO 9ICTO 9T9I 99TO <TO* ot'Sifi'i TO 

TOC#? TOT ?9 I 

8.319 : ?*t# 9 * 5 iTOITOTTOT 3 I 5 T^# 9 s?TTO I 
JW 0 < r (.?9 TOT *$f ^9 CHlUw? 9 T#?I : 


)ft^l : 

jjWVTfa 

C9 9C3? 9TT5C9T ®*5 f9®9W 

f?9 )?«9 f?9 f?«9C9* 

fTOC9 ?*1T3f^5 TOT 9T? TO9* 
?9T i 3?^ 91 Jjl*l<f4l? 9W l 

C9 93 *5^^ *ffa*l9* 

?i*n*sf? 1 $ TO? 'TOP friJjfTO* 
C5jfB? 91951^, C#? <TC«1 1 

9*|49»H ^Tfe : 

^ ^3rj 'jf^ 

1 *fe ?| o|||5j? \5^ bl«i<? ’tfe 

?T *5|^< §«!*nTOT9 *lf?fsf^ <3 

^■ff^iTiPT ?roSmfe 1 

*#>«,9T© TO?? ^9? Cbly4 
croa? sj'owc?* 9 *ot 5fTf*tc? 

?®t?TOlC? ^9^959* C#9 l 

■» - — 

'»,4FFT4CTO : 

jjWlFtfl? 91919*195 ^ ST9*T?- i. 
^91^1 91 'STIC?© 91 C8*t *5(1*1 
ST9#RT ?. 1?S9T^t 91 TOC?© 
9t C?*l '»!»•( 5199*^1? 1 

vjif^e, C#? ^ SRPI4- 
i. fef9 C9T6? ?. aft C#9 

8.^*T9*m : 

»j<j | l<ilt’4J ft'lK 9?44l? TOCA 
jTWsfe 9I9TO 9*?T TO 1 

C# G# ?9^jfTO* 9a , 1l(95CA 
^e,9?9?T?95?C®9r9?*5TO 1 

t. 9J99J? : 

9T9I, 9TfW5 f9*JI«. 94441? 
<F$U5 ^J<J^ | 

?9^jfTO* *1191, *n**t, C9lf?t fro 
?A)lftW *$^9 Wlu4 <1) < 19'S TO 1 


feSlTO^I? <3 *5^9, CUllJC?? 9C9T 9T«J?*T TO*? TOJC9 TOT TOTT : 

*t. *1999 2f®9i 4H#T9 (Fifth Generation Computer) : Super VLSI (Very 
Large Scale Integration) fr? <3 ^#WT 9#?TC?? WC? 9*P9 sTTOff? 
9 * H# I 4 M? ?C? 1 # TO ' 51 ( 4 T 3 *lf< 3 ’*II^T #C 2 FI 2 IC 999 « • 2 IP C#T TO*! 
TpspsT 5 T w t3 9*##!? I 9T^C9? 9*&7? 99T5 TOT? ^9*5T 'Q 9*C& C99t faifa 
3?t1T?$ CTO 9*T5 9*?C5 9T9C9 >£1 4H®Bl? I *TOrf?9*! O ^ITO 99*9 SfTOP 
9 sH®TO 5 ig? TOIRTS 5 K#T bNC* I 




5 n«tm Tto«h g argf%; 

t^rfi'RT : 

i. ?3 JiRwi'laiC’TORPfS 4#^i to£%, 

^ 6 r? ^Ri? 

TO. <p(*H5l>|<j «^\i*j1c'® TO’lf&TOJW TOl5?lw? (Optical Fiber) ?H$R, 
8. otstm TO?iJR $*jf®, 

<?. TOrejro? ^<iw, iifwqwj *fR Rc? toHSBk?? tow town i 

G. dfaTO TO?TO CTOlR I 

H. C®6t TO?? ‘•MtoR ?JT?TO $;jlTO 


?|RTO ’T^TOTO^t nfcCvn-iaCTOR <3 ’ 



?. Band width : Band width C®Bl TO3blt<i3 wca <?? 5 ito fWtwa 

'^sf& rtctot i ctntctow? crow toR Rf®^ "snaira toRr^t tonm toc? tow, 
toH^Bt? ctoJgtoRR sif3Rira Rf®a totctot ?mic?? w ^ wiwc*w *hRt® $ 
-i^Rst HKtoIWiPhi ?JW i 


Amplifier CTO Rlro^rolc? CARTON TOTO TO i ’('TTO TO^%? @<1? t®f% ?^C? 
O'SIRhJI’T TO 1 TO l TO- 


(i) CTO?-TO?TO *pTO R??TO (R-C Coupled Amplifier) a 
(^jjlTOFtfR R?fo (Transformer Coupled Amplifier) I TORI TOIC5T? TOP 
^yilw Amplifier CTO TO C3%® TO TOT TO l TO- (}) Class A (^) Class B 
(to) Class C 'a (8) Class D I 

®. RjRttJh to ctotocto TOrorot toctoc® ?nt3c?? firtaraiCT v$wm to i tor 

TOTOTOf TOCTOTOCTO feRtBM TOCTOC® ?Nf3C?? arfaRlICTO f®TO§W*H TO i 
C®T>1 CTNTWN TO3R CTO TOTO? ?J?3® TO TOR TOT CBRCTOH TO^R ®RJ®3 i 
cUPlWH TO$M? TO Ren TOTOTOT TOCTO® TORR-aRR TO l R 5 ? TOplSBlC? S 5 ^ 
C®f>T G 'TOT ■SJfss-'lw RjI®iu|«i TOW'S I <blosi5 C®Bt ®RJ fofoiST? 

TOCTO®C* TOTOTOI TOCTO® TOTO TOTOTOt TOCTO®CTO fefTO&N ^T^PC® *lR c Fi ^ 
SICTOSR i <i|'Sr«ij C5&I CTOICTO TOT^RT »i^.«i*R G R>njpt«i*H TO3F5 TO I 

*. TO. Hydroelectric Power : *11% R®? “(f^CTO TOSt TOPIC? C? R^ afe 

TOT TO ®TCTO Hydroelectric Power TO I TORCTO TO Rc? TOlBTOfW ^ $* i:| 
<11? I TOR? TO? $TO®T TO ?#?®T ^Ri? TO TO ’TO TOf?TO R®? *1^ ^ 

to i cron tons?? $*f®Trot? Rcw ancs to Rc? to tortR toto??® tot 

TOCTO I 5# WCTO ^STPTT < #R SRR %»} ?T»tT CTO W=IT TO® «TTO I TOT 
enro 5 ! fSROTOT ^f% TO I,TOt *ITRc® ^ TOTJ CTOjpi CTO *flR aRsfS C^’ ' 
TOR R5TO RctJ Rtb TOf^S i£FPft> CTO5 SRlf^S TOT TO I ^ 


,jig filtTOR* 3 ! RRTs£PT ’Tt*rRt c t R«a|*i 'Q aR3l^ 

<TTO ; R ’TOT s£Rt Rto ’•!% ’iR "llw.'® ?STOR^5 TOT l 4 ’tR 1 *lR 'Jwl^ ^i4i^*iw 
CTOR I C'SHTCTBCTR ’TO) TOP# ^ <TO I 4 C«HIW'G« 

^sR«, TOT TO Hydroelectric Power TOOT < lRfo« I 


Multi-media Ol l PCRRTO ) : TOf^RRTO “TORtT 'TORTORTO tsrf toTO ^?TOTO i 
’ n PGRR TTI <«1t'st> CTOTOR ‘TOFT TOPl^ *1 Gift's <H1^I CTOIIC^ ‘aTOlRw RfeTO (CTOR - 
(MTO TO cSroS, TORG, RRg, tC’TTO ^rorR) TO^TOCTOJ TOTOfT *1t>»1, ’T#< « 
3TRR% ^T^sR TOT TOTJ I RlPt, ^il <3 »«R? ’WTOT ^ ^TOTTRto 
TO?n toPsRRtti i 

’llfiBRRtl R airoTTOW : TOPCRRTO aiTOTO fe^T aiTOR iTOlt : 

}. RRto TOR5RRTO (Linear Multi-media) 

y. TO^TO?RRTO (Hypermedia) 

vs. ^RTOTTtoR® TOP6RRTO (Interactive Multi-media) 

Multi-mediaR TOW TO ©8 RR^ : ’TO^RfelR TOW TOC’RtTO toH^BR 
TOTH'S TOTOTTO ’T^jt afaRfOM TOTT : 

^ 5 . TOT^ 

•s|. Rfepi 5I$3 TO RRR 
»t. ”%PR 
TO VI^WHCTOFT G 
®. RjRrCl*! <^j 1 C*J<l 

toRRRttr TOW TOtpfe TOICTO R 55 TOJST aP 3 % TOTO : TOTOl, TOHR, Rf® TOI^, 

alosHN bssiiR 1 


«t. Laser Printing (W^R Rlf^t) aR% : CTOStR a|^ W® CTOTORT TOR 
tij^s tRJCJfg CTOITW CTOTO? ^PlR TOTOCTO TOT’TCTO WTO ^CTI C® 1 TO TOT I 

WTOR PlRk aj^fec® TOTOWR TOTC 5 CTOSiR Pp&R TOTO 5 ® TOT 1 WTOR &%R 
WTO? %T (beam) TOWS TOT TO TOP® ^ftTOTR 0 W? CRT-'iR TOJ 5 T 
TO%R TOR $WS? TOC? I SjTsift ‘StoR TOTWTTO 5 T?E?R SIB ? 5 (Photosensitive 
Plastic) TOTO aJW'Ttp? TOCTO TO? ^OiC-l (Surface) TOTOTOTO ^hj(®TO FfSr aRR 
TOTO TOT 1 WTO? %lR ^fRTSTR 3 TW? WB ?®R TOC? 1 WTO? TOTO RPt® 
WB^ tRTTOTO ^TOTO FfSi TO? 6 ! TOC? 1 TOTTOTO TOTOTOTO bldt«r»- 

CSRR ’IJIcBRtlMCTO TO ?^1 TOC? 1 ^fTTOTR 5 IW TOP 1 TO WTO TOT l CUwRfB TOIMC© 
^RraRroTOI l >iI®TC?t WTO?P 0 ?‘ 2 I 5 feC® ’EC'RTOTTO’MaTOl I 


TO. TO. R®#t? (Nuclear) ^TORW? TO? ?I?TO? TOTO TOT Nuclear Power Generator 


TO TO?TO*lRTO 5% I v£) #C® R^ft? 1?fTOTO RTOW TOC? TO-? TOTO TOT W 
®T *1 R^^TOWT ?J?TO 5 I 



< 0 - 5 . ft«w « «rgf^ 


Controls 


Hotcootart 


M>ter&oc 


Cod cod ant 


Pressure vessel 


fen : Nuclear Power Generator 

3|C«P 3(3 IjIF <3 tiiwX ^ITC^ m 3t <213*1 blC'tQ ^PltJw 

•n i *iiww fe^ro? *m twists* ftsf3 u^ 5 1 

'Wi (Core) 3*tt 33 i mSP , sto^ Rte3 35^$3 5 WT1 S*ra 3TC3 I 

3i%ra $\Bwft3ic>M wq m \ C3133 3t ^pjrsfeira 

^Mftwora 3 i*tt<#t 3 Ni 33 \ 

*IW*lMf33* ffics C3 $5t3P<3l3 3J33I* 3>31 33, ^1 ! 33E33 *f33f<33 faft I 

we $sdf^-wt 33 *rf^ i ftsife 

3t*1 ^lf& Wl^lfVf) ^033 C3fiifll^ <3 fv2R3r3 *f33f^}C$ 3i*fl'Sf3$ 33 v£J3^. 5jf^ 
f?FR 31 R'sl'SrW offr <K3 ^f& 33 <3 £ffe fa^toCH 5113 3oo MeV "“tfe 

3 $ i v*i ^sff$ lH\5SH , ®wt *53313 ^rc - t^fTc^fsj 'SRjHi 
Wit ^®&?IR?RI f^SlSR 3Tfa$ WSJ 33 I <iF®TC3 ^f«p[ R&3I 33 i£R* ^5 
w W3 wi 

w 3 i*iref 3 ^ *3 1 3 #C 3 fifa^n 

f33SW 3T«tl 38 i 

*IM*lMf<«> $33 ^>r#I%R Tjsra (71 5fb$ ^*P*1% 33 ^t ^313*^ bfC33 

4>!4h '51?-^I^(1?^ 31 ftf*t3l3 3J13 3131 C33 3^ ^(Rl 33 ^Rv ^J3*f& 33*1 R.3 3t*tt 
*flf33 bl3f3t^ C^fS^T 3*S3 C313TC31 33 I 3W *ftt> 31^*1 33 ^13° <4 3T W 1 

3131 5Jbf*F5 *13if^ ^>tlW tfa^l CSR1C3&3 (Turbo-generator) 313313 3>t3 fW" 
3F31 33 I 


i_ ^ gfcqs7T<T*7T 13^1^3 ^Tt 313*3 f3^>R ^ S>3 

fr”j^$5 ,cpu) : ^HSerera « «wi oset sifarcnwra ^ ^ ^ c 1 ^ 51 

^ ^ >r*tTOH? ^wr-n ^HSuh^ ri y a 
l^wmiw cansmi ^ i wm ^tcaumi ^ »n 

^mM T$6<sm 'Q < *‘ l ^ 4) 

^1C35 ”W5<?3T13 3F! I 

* ^ i c*tsr _ C?I|IW5 ' ^ 

<1M I'fllfH i 

^ : «WR ^ ™ ' i|l '• c1l6^,1 

: 4 Wit, cs* ^®# ^ 

Tsim wn *# ^ ^ ^ tou osfRidB? tm 

^HRR W ^?J I ___ ‘r.i- ,r 

; 4 *tf$5U5 *#? *1^35 *ICT ^ I 
c®Rra?Gi?i ^nw fs w i wi cmSw 

^ ^ r^R«ii<-^f^ 

CTO Vi 

^■»n^5 ^ i __ 

4 f&cs WP ^5 ’Hvn ^ i w c®rii»i 

tiiW ^ ^IlC^ l c«wiuii>M ^ I 

* 1 t?Rl e lt^ f^T^ : <6 ’rafe® iwms p®&-ura fr-B ftfiHIW mmstfs ^ 
^ w i ^ w *# ^n-t w <5 1 *nw 

tjricti oshiwU? #c?i w i 

' VM* flw sm&tel W (Data) » ^3 ** l TO ^ ^5«U 

tOTCTi ^n ^ ^ (input) cvm I wm *RI 

tsn ^tTTO^i f^ ^pnft *ntaw 

^feTOci (Processing) W I ^faRrtW^ ^ 

^ ®n^r?i (7ra . 

f^ , vij 1^ <pt^? 5^ 43RtT^ra (Processing) W i 

^ ?n5w fw *nw w w i ^5^ vn?r ! n ?l' 

^ «n?T5 OTriUt ^ (O ut P ut ) ' ^ ^ a 

^ic®f? ’i#5^r® (tm fspr i 


<=08 £10®39’3 f9f3a3 31*393 fa’BdH -3 Sfgf^P 


9t»*1 cg^ 


.^TvgqT^Hf 1 HI feR ''S 

^i^=*MU ^Tc>l| Hg |-| fin III 3^1; ?f9l3 : >oo 

19 ^faH : 'bo 

[gfc^j : mw ?k*t! w cvm ®rm &&? fws ?&/ 

*3 <^p^r ^2?^ c£7=^ 

/^3T 

y ^stfi »iiciw tost ^^3 cto? g 

*1. ftnTOtfwgft? g 

*t. C5TfW*lfe° v (Load Shedding) t %? ^TOrC*t ft ft TOfttfS ©s^TOR TOt 8 

^pk?^ Q=?t ftr ^ ^r >sjf3Fm^ ^ra v£j?r^ c^? ? 8 

<5. 0£>IW* ^ *fM TO CTO? g 

y. <p. ntc^j ^r ft«t« croft to? ^rcro^i tor i * 

*f. CTO fijCSJI'SM 3$? ^INH TOR I ^ 

*t. ^ft<PlC°1 TOIv? vSfvjpl^lft CTO? ^ 

*r. TOstfro <WM*1 ft? ^ 

$. 'iJ^flJ ft?HT> "pRS CTO? ^ 

O. ^ tijft'b <|ft ft CTO *TCB? $ 

1 . CTORt <3? ft^ITC C^ff TO? ftft*} 3* ft*J CTO? 0 

*t. *flft TO TOT TO RT CTO? 3 

R. OT^TO ftbIM RT$ TjfTO TO3? o 

8. ^R-ftrora rsssj ftt i »r w (?i, M-fw ^ 1 8 
< TO *pt ft? ^ ^ ft ^ft Rifts ^1? Ultra-violet Ray *3 2f»ICR TOR Cn&$ ft 
®TOTR 'Q ft W1TO Rlft$ RR? 8 

*t CRftTOTO TO^5 ft CTOtTR? $ 

(t. r*. *iftfro roi roro tot ^ftro cro? ^ y 

RHR$ (Bonsai) ft? y*|~' 

*t. CSfl^R ft? GSJlfBcH*5J ft ft? 

R. Rlft 5 ^ ft^ICR RT*p^TCR5 ftTOT TO3? 


^ . TOTOR Rt % RJNfl RRJR I 


itcot <5ft 


2SC*F*tt'^ ^TTTO^ ITO^R vs gfgf^ 


i cG*£-oc^ 


^ ^s im?TW^^5^ c ra ^n**jcsi ^ ^n? ^r ’ii^iw J tc4* ^(.'iin 

siros 59 1 ft=? ^5 4J5« 'sn:*i , iot *ir®t ®^s ^ Tn ' !3?n? ^ 1 C ^ |WI ^ 1 

3f^s ^a^sfg ^ C9SR -siT^ra ^5 31W < W55 91 Stomata 9199* 

9PT^fJ 9J995^ ^95 9T5T9 ftt5 91C95 1 ^1 95’1’teWl Valve-49 9ff5t 99® 9SC9 91^19 
Ca®E93 <3 9ltC99 91^9<3C99 991999 99TC«f9 9IH9 2J9R PW ^ I filH9 C99T9 
9TS19 4 9W 99^9 ^Slt-^l^S (CO2) «9»t 993 <3 Ms 55 491 ®% 

9T1 4 9C9 19^5 999 I ®% 9T99 Ws 5'35T9 4 fi|QHirC9$ SK599 9C9 1 SclfH 
SlfaRTO 919lf99 ^ 9R~t 9f9 c T3 5C^ 49«v *1^519 ^519 993 9CT I S|f9>f99v5 4 
9T#59139 ®9I ®T9 993 9T<3919 9TC59 91®! 91^5(993 91991 1 

«t. f93 99?9 91 215Q f99T9 9t 35^^199 9^91 5W1 351% ^9 33W9 35lf9T5599'1 
91 '31^919, 91 C9C9 5 339, ?P « 991^ ^ I 2I9C3 4 35lfaH ^ 'atfi^M)»IW 
99 ^ §m l 9C9 415 999 9feJ9 19® <MC9P 33#5 5£5 99® ®99 519199 « 
9®CS9 ^f% 59 1 35lf9T®19C e t9 39 C91® 333 35lf9’9 3319319 1 35lf9T?Fi9C e 19 
7199993 9(13939 3lf^9 339 %3C9 i<?oo (®l1S 959 C9t® 5ooo (®l1^ 959 
fe3C9 991 55 I C&ttm 9I9-1T 46(1® ®1® C9l® iS.S *95 C9# 


959 ®1C99 91® 15319 ®C9159 I C93l®9939 9C5lf9®l§1 ®3t C3C3&19 b(95*t 39® 
®19H 35jf9CS9 ^591 9t8l5 f93 9IKC99 3T993 I 399fh® 4 9531 ®191® 5©o V 
39®9 io C3C*®99 tSC9lf 5 19H C3^19 ®9 19®&919 f93ttf (C ERN)- 49 ®^19999 
< ^b l t*l^ 59 f®l 9JT?. 3ft®l l 393 ^fl9C99 3f1®19 39 91 (a® ®I9C*1 

3ft®l15 ®9P9S 59 I 

3. C31Wtf®5 (Load Shedding) : CTIC91 *I9H 595119® 19^ 399915 ^ 5^3 C9 
*rf 9 f^[f %9 59, ®5® (Load Shedding) 91® 1 3191935 t>lRil9 ^3919 

* 1 M 5 I 9 c&»mw® 1? %9®«,9199 ®3®1 ®3 51® <®tW#t (Load Shedding) 59 1 
®?31M3 393, 95931, 31^9 9Tg3l®, <®3 'S C3ln"l1^ C91® ^,3199 

9591 59 | 45P$K3 319919 53^9 4®15 319313^® f®jl«, 3®B 91??9t991^9 t«W I 


9. ®9 5J®3 : ^SJWR OT9 CT ®559 9C99 3C91 3153131 313IC91 59, ®T® ®9 5!®9 91® I 

®9 51®3 ^C®t : 9193«® 191^ 99199 ®9 51^3 393 C939 93^9151? 9T^, 

fifniR ?^ll9 9f®9 ®19t3 9193«®9 ®13313Jl 9|%9 99*9 3<9C9C39 <339 C9 1®9i3 

35R 59, 959® 1it9 5t®3 "51®? 9C3 I ^ 

®9 51§3 tl®% 313®9C39 ®T93 : %539H C930M1® 3153139® %®9 51® 
« 1 ® 9®1 95919 ® 9 I ®115 fEfcH C991 ®1931 91 9C99 3C9I 3131C91 59 1 13E99 C9319 
^ ^5 f^H ^C 3 ®lf® ^5 ®93 Z94ftPl? ®13 951C59 C9S9® 059 9509 9099 
3091 ]j®0® 3tC9 I 49 ®03 3153131 <3 xlfD 393 59 1 393 9lfi5 <3 3T53131 
'S03®1^5 ®93 ?9C<[9 ®I3 f^M®93 ®09 I 4? ®93 ?9049 ftfM ' ^ ®15 



at©*! 


tafa-aa Mtama fw o 
cs* aw aftta care *nsr at i wi ataa warat fas ’fra <flai *lftaw 

gi Sc aa c*ca aro caaa ^ sre aim ^ ^ 5<1 

iwiB aa 3 a «R ©rat^s, fsrc^R «rafe ana c«k?p fi#W' W *^l* 

^ca cups can an ■nansa *mw, ^ ^ ^ 

arca a fafa® i £h 3 !$iaa area sfeniffca *ro?ft <« <«*i 
4M44M *411 *jUK* I 

®. ^3 ^sncm cn ^t are ca w *na at 1 ^ ^ ' 5nCT 
* iansfG*i areft aosa ftp i 4 cret scat ca®fi, fti, ^nanft, apt, ^F, ^ a 
STM i tiiOTa , sn?<T ^gm^iTa ^g*p»r ~^ ? r<r c^t vg^t. <?rc^t ^m^rra ^nq f »i<(.bc -?j 
i $ta tot Mr retca taaraa «nre i w ¥ 

•am oata «nre asaa ^iwiasre #re iC ii, ^ ^ 71 - ,v 

©ifoaM aatre as ftw cwi (MW a$ ^ 3%35 atprotaa *&*& ^ 
as m ^tcaa* «a caft i ^ aipracaa ^pwt 9 #* e ttn t& *** Mf "•' 

43 » ^ as i ^i asfe aPoreta fiw*H caft ^n «aas. arat ns fore ^ 1 ^ 
sim attfa w Mi aatKn as *<3ntn sea 1 ^ 

^ctfiawa aan MK rercaa ^4* ata caat atn i 

^ $%aa cascasta fi»WE a wjct « ^ ^ «<^iOT^ifa at cfat csrcaMia 
Ifomaa wi afafare at ’ll* i av4®9t $%aa wa ~ " ; 

catanMina3*3tnasiwa$^^caftaire^%^^^'^ 

am « Itnasire a#as Saiata c#i afaaiw Ssfa an w % s?ct 
^<^^^^, a <«nsMaan^w^^nnaaaraifafe3nnca’j8'aa< 

asia ^awsflsa 5 ^rea ssnasica waa afe® ^a, at ail^s a®ia area ’itafa® t 

a. ^rta aiaftas fir^a asacs t!^ ^ M e a^ sv fata 5 sa cacas® siaa 

’ cTCflisjfosa^aa^a^ai Maa ^f% ata M k ^ law aaat ^ai aa 1 

4 ^ aai ^a i alSas aaa aaaia ^ arfM sjwI«w aa i 
ft %5^iw astern ^%i araa alaaia a^ca araaia arcafoas attest asw m ' 
' %s^tcm ^tetm ^ «rrc^ i .n c^en Mn^rc^ ^ ffas am^t ^?i ^ra? 
aaa^ vststsi^ «fao ara i 

a. aiacafaa asnaa ^rs a^tga w>i*i law ai^asjM antarcaa ft«w aara^ 
asnaa aia^iaai i a^®a #ts a^aia ^ arc « atawfta asjiaa i ■ ■ 
aiaica an^ga^uMta cGlsia‘fa®Pcas'*R aja-^i sifc&i asat ?a i ara to ^ ■ 
a qfoffrsrc a ls m a^gaia asai asa i ^takaa oti^ ca ^°°^ m ‘" 
aiawfaa asiPM af^a ^a 5 i 


sicassi?!* 3 ! lafaara ■snaTa c i R'e aH 'Q gt«tt^» as *\ 

'^ nCT3 cw?**.yra^ ?<«= ^ f*™ Ss,JtfiM / ? ^ 

*WI-Iipf<l tl» m 55 i 0 TC 55 1*9 P l ‘ H ^ ' Swl CiW ’ *” 

sfsatt fa^si? ^asSi taafs pas i 

I L^s 5 f5^,ait^ 9 naa^.aMasia^-a^^ 

1 a «siaaa ^ m ^ ^ 

ana 5 1 casual a^c^ anaai ssaa5 caac® ai?, aaa a? crop aitMi ^ca ssnaiuia 

fea orn^Z ®ca pimvi 
m awaw 5 f 

i ^pr ^ ^<5 1 _„„ 

, w afe^R W#H ** *« W 

Zrt *1 « « e* ^ <*■ ^ ^ 

afcw, ^ «. «n 4 ** ci? m <R« »* ^ 5tt ' ®* 1 

c« «™ ^ ww=« ^ f^^!S 

fi^H.wt TOI Sea «IPI «®a W 1»« •*•< < ,m '! rata 
=rSfaj a*!4w»sw«'».«» i « w ^” 1 
ama fin Ss 519585 •nw ” lSs1 ‘ l *’ ' ’**' 

^a5%5 ara^ra arc* am anaa «i«hn i 

' 55,^ <3 5icaa # a^a aia^ja ^ra caf&aaia ^ 

nrfsa * I Ma isft-araiR®, Ma « aMaaa ^ - 

^s 48f« catcaa ftp i asta aipwa ^ 1 
raftWt caisaaia?^' wi ^caa 

afircaatas ^jSr® ^ i 




Hitr >3 £*3% 

8 . ?*. m't-lrom? 5^®i : c? fafaRir? c^ict sraft?* ^ (^ * 1 * 5 ^ 

^?> 51 '5f!55) $C«ljH 'SFfH <£C? '5if? c f <45® C5 RQWJI5 C41W1 <1^151^ 5^51 
5j^t ?SE? \5TC?s fosrl?^ 5tf? i <7155- 5TC5 fe? 5 f?fejf 

<£C4 fes^P *i!*IC5flJ 3 ^P^TRI ?*C? I 

CuS0 4 + Zn -» Cu + ZnSo 4 

ifRTC 5 ! Zn *t?51<2 *jR 3HH <K? Zn 24 ^I5W v rf^ c f® 5C5C5 l 

Zn -> Zn 24 + 2e- 

fet^5 45 'gfBJcf X|c5C^ I 

'^l?!?, Cu 24 ^5155 $t*l5H <55*1 <K? Cu 4 5C5C5 l 

Cu 24 + 2e~ -» Cu 

wffc 5**11? 4? f^Srl?*! 5<$C5 I 

wt-lfam * 5 W 55 i 

^ ^*t : *ifei ^rot c*t 5 >s 5 ft? (7i f5?pt sjfefen 
"*t^T ^pw 55 i 

^ *j5W$ f*r* : ^ 555$ *if?C5C*l? "srwi 51*C*t 35*1 *fc? tfejpt *115 i 

?sc? cro, *f*r*p£ f*w c? ?<i*i sfw $w 3 ?^ *tfe 
53 55C3? 5WJ SR5 315 l f^8l%I 5fl| 3 fNra 515TC5 C3BTC5*, C53tF 

vqw 5Ffa#? ^ 3Ft? 3f5C5Ft 315*® 55 (713155*15 51*(C53 3f«lfap ^(-TOM 
5JT5® 55, 5TO WC^lC^lN <TO CW5i fSf5f3U> 55, 3f53fa TOT 5TO f^sOT 0T5! 
(TO, 5*3 ‘41331? 3 ^SRJHJ %5T5 ®IOTS 5'G51? ?SI<W C5C? 5T5 l 

513? C5C5? 'BRJ Ultra-violet Ray "5 $*f35f? : 

i. Ultra-violet Ray 3t 5t®*?©l3 ?f*fl? fiMW 513? 0315? fHCfc ISKlfiH fe 
(I®f? 5351? fafo*?! 55 I 

ii. ^Rbwf? ?f*ll? 3T5TC5J ?1IW 13 c^, 53j| (f?Ct5® ^C<W 5^1) ^ ^1^1 

C51C5? I&RK-HI 4?1 5C®1 1 <J\£ijH<P!C?13 C5 t?^c5? C?H^t 3^5 Rc^W f®5lfiR fe 
R5T ?55£5 «flC5 ^1, ^RR5 fBfWI? Wd ?Pl ?J?5I? ^5t 55 I 

iii. CT lf 55lP w , 3P, Pft&nPR C?feH 5f5fe *^?S? 5TTft? f8ftWK®3 

?f*J? '^fwi ?C5C5 I 

5R5TO55 Ultra-violet Ray'? 2fv5T? : 

i. Ultra-violet Ray 51 ^lfec?of5 ?f*J? >2f5TU? 5H? c*iC5? ^5^ *11*1 5C5 51? I 

515® ^5513315 ^f®c?t}f5 ?% ^C? 5 ? ^^t? ^ifev® 5C*1 CHl? 

(Sun Bum) 55 I ^ 55C5 t? 5 ^ C?55 5C? 515 <55® OT5KR ?3»?^ 

3 (?9®<Pf^l TOt 5351? 5^1 C5W ^R 55 I 

ii. ^5|f^C5ol5 ?f*ll? <^1?^ ^C? 5 ?5l*fl? 5C® ^HC? I 

iii. ?f*J (M$ '5C?*t 515 45^ 4? 5jolC? CblW 5lf?3 ^Ot l 


1 ^ ^5 ^5"5 f5f^^T5 ^51515^ 1WR <3 

«t. 'srrsrsn ct ^ -sw ^nw ^ 

stHPlf? ^1 C?PPI ^$t C«K^ ^5^ 55 I ^f51 CU*lfa ^3 

vSC^ H ft^aW-H^^'o n^ GT*PI ^ ^JRl ^5RI tsiS ?t C*IW C5*lfsi 

^ stew* ^ ^ 1 ^ m 

^rsi^sirsBFw i ^nw?tij <jrs»t!^ i 

, ^ ^ ^ 

' 1W cu ^ ^ T9IC9 ^!-^R ^1 *|W^ 

g|t%9 I wsm *ra TOI *lfo5T5 ^ tS, *# ^51# #® ^5 ! 

c^ ctrera *ra «hc?p *ifircwn 

^ «4mspr, t« '*nm ^ *a 1 

*ras^T*R <H^ra ^3 1 

^ *tTOT ^ ft? (MW 4* -f? ^tf^ 5 ^1 WTTffe ^ 

' ^ rncm ^ ^ «5 1 ^3 w\w.qa 

vfRift qrfwi TWt, ftjf 45 anew? TOifo*. <3 ^ff^ 5 

snn ««a i ’iftrsn ^ sigatCTt ftft^ m 

*m$ws i *t&i *6 wn **naH ^ cron «tnr ^ 

^n Tim ftow cpt-^RJ (Chou) m^m\ *m ow* m ft* W ^ ^ 

egg cg^ ^ cfes ^irei 1ft»i ^ ^g; wrca?n >iigi ^j 
<h>i i ^ -<^i SwjH'Atga <3 ^wfst R*itw ^ 'sif^sra GVf? 

^ *n^^rr*n<i Ufpic^ ^^^3 

<#^5Rt? aK?n®R i <lig?f® (Selective) ifSft (Paining) 

C^S ^ (?M1, ^ ^ 5CT 

*nca, aaBP’ 1 c=picti 

e«pn?n aj^ifec® ^ g f^rsiPi 'Sfs^ gftt ' g t^ i ^ ^ 

Pm; fa c’rc® *nca to hi© c®rc* ^ ^ ^ ^ ^ 1 ^ ^ 1 

»t. csjtft?^ : ^r^q. ^fearc®Ft, ^i#® 

* sjfofg m ^iiw l ft ai 4ftw *n to *ift® ^ '“"i*"^ 1 i£lfi, ^® wl 

c’l’isi^ ^ g?n i^'si'S* i 

■*m : i. csnfl^ <W3*J (TOT I *. ^ uf ^ 

System) «|ji*t TOM «. ?n®fsn can1ft?PI <?TC®5| t^iai « ZZ®* 

< 3>ICTlt>^ g*1 ?Wt ^?3 I 8. ^ W<W\K ^ I <J- 4 ' , '* I ^ S| ^ 5 -' !,wr 
« t?»tsR«t ^GJ I 

^ f?*tT51 W&* ' 5,i5 '^ 1 21,1 * f:5 ' ? ‘ , 

’ ^J5TT^I ^5 > ^rnr5^?i f^*t^r®ra ^ ^rsproc^ 


33,0 <2fC3*33*3T f3f343 ^33133 ftWR >Q 




^35T ^>jlfW f3Wt 35C3 | 3tf33'QC 5 !3 fH^U^Sf ^37^ vS?«i<3ll^ Wb|3!33 4^, 
<lf33Gt«l3 $ICH3 31$ WSfTOT 9 !*! TO l 3ll3*roc33 %$»T <3 §33 3lf33 
§3^13^ v5j33C33 ^TjprQ^^T? ^033 5f5!3 f3^!3 3*C3 I >1^ ^33 f3C3 5Rlf^5 ^ 
'5f^t?r^T w t stro <pc 3 ^f^ ,p rr® vjUj^ i ^0=1 3 T{pj^to ^33f3itv5r3 313 i 4 §f$i 
< n^proc®r<i ^>tc 33 3*ret <jm?ch ^Ri^t 3 i*r 3^3 i 

'b. ^ : 3wiftUic33 totoi c3*!C3i 43*fi> 3j3*mr*w f^fara srrj TO3i c*j 

35l<t>33 3J33J3 3*f<l '©I ^«1l" 




431C3, n = 3 s *3ra, 

e = v5fC33 3TOR 
T = Mg = ^!C3 3^ t^R 
43S. m = W33 4TO* o3 i 


3®^ : 4<pI!> >[**M*I f3$ "TO 3**3I$ f3*f?J TOftS ^c<J i 33C3 *tSWi£fi'i 

^33 C3TS vQ ^3 03rC3 43*3* o3 C33 3^ I 433, ^flW^ 43^ 3I3I3 
3ITC5 TOT® 3*f3 43$, 3CHlftfiJlto3 3K313 §33 ^33 3*f 1 1 C3^C3* 4f33*-C3f33s 3f3TC 
^©1033 (STRICT 433^5IC3 3°C3lfe^ 4f3 TO© '©1(43 §3C3 TO0S?3 £><£31 f^pr.<r- 
3fl5 I^K^TO I 4 ©|33j3 C3J3 33J3©f '©TC33 Mf C33 

3# I 4333 frR C33 3# I 


%f!3 : 3l3 t ©1C33 $H T = Mg $I$H, ©1(44 ^TOH ftr^J = t , 'STO $$$ &tC&1 ©3 = m4ft i 

••^ n= 2iJi 


_j_ [ME 

2 M m 

433, M, g, t y 43v m 43 TO 0&?C3 n f3*fa 3*31 TO I 

3. 3T31335 TORI 3* , TO TOlg ^ ^33TOI31 333 43^ TOTC33! 33133 

33*33 f33%$ f3C3* ^jjpRj TO$ ^533 3lfeTOJ3 ^f§ 33 I $3f33333i3, ^3T 

4lti3 TOTO ^33 3TO3! 4^? 3^31^3 >j<J3«ll^l Plc3 4^f^3 33 43- 

^131^) <P3C3 4<PtHI 43^ 3TO 3*? CTO! TO l >|3 "1313*1 ‘jfUc^ 4<P3"C^ 

<P3C3'G 435SR! TO ®S3»J ^3, ^5C3 TO 4C333J < 3^!C3 ,J H 05f!3TC3t "53 I 433, 4 < ' 
^33®ll<PI<J <\$Ct> fo^pj CTO 'TOf%C3 TORI ^©ift 353C3 43 3S®TO fi*^f 
TO3 I 43t3 ^5?IC35 4357fC?f ^TOF$ <P3C3 0i3t TO3 C3, TO 43 5 &RI 3t; 

5JI33I 43*313 3T5C5 'G 43*313 TOt$ I 3C^t3 3I3C3I3 43i3v^53-^f^3 *PC3? 

3 5 C*33 ^fl TO i 43 ®^3f^ P(>f3 3]t3l! TO$ ^3H TO- 

4f^ WWvb 3fef5 >^33!3>! 4CR! ^ ^*3W3 3TO 3^TO TO ^39f 3 Rp ^C3I ^ 1 


131^43 ^13133 





■ pp) ^ fka ^ ’ 5 ^ R , aW ^ 

T^cot ^ ^ <7T»m?n to mww# ’rttoi? ^ *? ^ 

’ t5» *m «i w ^ ftca ffNipn w i «a f&a <w w <?> ^ 

*iHi ^j 4 ftroi *raora ^nw i ^ ^ 3rar?ra ^ 4an3R 

'3RICT^ '3R!?TR5P1 ^ ^ ^ 1 

33PTC33 3tf*tron 

ijfc ^ n t ^ n 2 ^ ^ ^ C 5 *^ ^ ^ ^ N 

v©I^C3 , N = nj ~ n 2 

3l3 a { > n 2 ^5, N = n t - n 2 

3f3 n t > n 2 ^5, N = n 2 - n x 


1^ ^fro : 80 

(5^1 ; 

i <js ^ cGPtRj'IOT PAL system ^1”“^ ^IwIWI •^H I 

1 Facebook fot Facebook-^BI WmM ^ 1 * 

V. Fiber optic Optical fiber-® * 

3. 4^ IC 43 3^333# 3^3 3*3^3 i 

Wimax 45% %r Face-book account C*IME! 4^% ^ ' * 

v) ^C5? 

<t. ftPlfec^S(BCT)Code)%? 

8. -*. diPlf^lW %8!CT "PH « ^ CWtf ^ ^ ® 

H. 1 WW g 

»t. tsntf^rSRi f%? ^ <3 ^sr^tr^t i 

<j ^ fi^ %r 4$ ?#i3i « ^4T^H«i?n i 

*t. 4 ?tim (RAM)' 45R ^ (ROM)’ fot ^ 

4. CTWH 4%lt CTB'tSlT^ LAN 5 ^> %?P • 

W5 (Chat) %r 

fassw 'G 45/^-Gv b 


RPliXITf ^TTqHH <3 


5 TC® 5 I <£*? 


^TCv&ei c 5 %-oc& 


>. PAL-4? ’ffo’f 5£R* Phase Alternate Line. PAL system %9? '3RH?5 ^ 
<OTfe»R TOC? TOQ® 4TO cBM«-R uTO®? ftrtJT | ifc aM^IR 
’rSBic? ^ *ra»fe ?j?^5 3 ? i sfisR cBfSrf®»R 5pgBic?? c*un fo# cSPrs ^ 
mm I 4 cffiw ?WOTT *rm, % « ^ , % m rtift® ? ?w . 

Ifiiw 5 w? ^ i >a ®fRi ?? t®*ili5w *jfi> csfr^r? ?s?r ?? i .<rs^ 

^ra ?ic ?5 ^ « %, | **r oh^r, ^ ^ * 3 b, 4 ^ ^ 
^ dJPlfe-H sJJ^uca *Rt ^ ' 9 OT 5 f%?i 

« c^i ?5 m , ^ dm-icR? *rtm ct c*m ifa ^ ^ 
cmm\PAi vrc® ^*i® 4 ®tc? *f& % CW 5 T ?c®? 

(multiplexing) ^?TCR ?feR # R*35T? rrhc® C?l?i1M ^ <flt?s , 

«. cq^rgv <?iwic?n^Rj (<^n»nm ^ 6 m vsc?r^n^g 

^ *° 08 C5S ^ ^ «w ?wt ®c? i m* ^rri< c*,^ 

«ira#51 1 4? StRgj? <iC5?RI?Cfl! ?J?*IC?? c?»t q ?WC5 i 

: 

*• C*&fp %S? C? (7P1CT1 3IC3? C^Tf^SfCR? RC<J ?^5 ^ ^5fC® 5fRpt[ R5EJ I 
*• fiwd 'si^RRsift 'srrf?-wr ?i 3 ?w OTPtiwm ?m? <&& 

f?C*l? ffiw «fMR ?R<J | 

O. ?TfW5 f?®t*R SRS1C»1? SR C*Wffi ®|C*Tl Rtqja , 

8. t»>i *«* WJCT f?f®3 fctCin fc*R WW5 SIRH, f^oRT ?J%^5 l&st Vn 
^1 TO i 

<t. fafeg %n ri oraa Rt«jjw 7 g rto jrir ttiw c*raj? ?!?! nra i 


' s rgfa?r : 

*• ^ ^ ^ ni^i? f?^ i 

CJpfg^ ?J? 5 J? ^Si^CR RJMvS ^ , 

C^R?p^ Itiim ^(J TppT ^?I CQF5 ^ I 

8. f?n ^jRsf^ yn ^ i 

<t. 'sjwdi ^ f^svs ^ ^s<n ^ i 


^ «m?c®w : W$mm *nifR?s ^ ^ 

^C? f®R ®IC»f \ 5 pf Rsgf ^1 | 

i. C^^l $RC®?I ^Flt?l? (Step-index Fiber) 

^ <X0&S I^RC®^ <H^|u (Graded-index Fiber) 'S 
'O. WCilwtvs TF1^?T? (Monomode Fiber) 


^ sfcv*™' * Ww* f^ssre ^ 

' £*, t=rai <M< c*ra >rta «b iiw i aw® Xhw* 

«wi cmm afewt c»cs *aa c#i « * w 21^' 

am sjfcmm f^m wpw ^ 

, « 5 K®® ^?rc?? ^?rc?? c^rara ?TFn ^ cRt-n 

am „ «n m. «» >a-« *>* T> ^ flnl .’*"^ 

ut^ ma c*fte? i _, _ _ 

vHISmm *<tm w" « ««»" '*'** *** 

dl?^ ?^c? ^it?ic?? rc»(i (a?^ 5? i „ 

^litsw rtm mm *P *«"*'' 

Wl w.#i«»n* taa " an ° lfire ^ ^ w 

<& w <nw- w*t *« 

S 5 *OT « OT *W <** ffl» ® 5 ® ^ <D " eai °"U!?S l ^ 

mtriinan. Mu ^ 1 “? ®* CT 7?*' ^ ’ 

^iv5m?i?^‘ow ?i<^it?i w? c m* i 

ftr-w sfero ^ ?^n ^I, TOt w.f 3 Rr*rc? ^ ^ ^ 1 ^ 

^are® *nf¥ft ^ 7 T?s«i?n ®w cvr ct*w, «flw, 

^ 4V «w? ^ ^ ’mc?^ to 

ac»o ^ ?aisdi ^ ^ ^ 1 

ic->a? ^ : ic ^ ^ ^ 1 ,,n : 

rs. •sn?#rf^ (Monolithic) 

< <1t®5n ft^U (Thin film) *1^; 
a. ^91 fSpsn (Thick film) 

r (Hybrid) ^1 1 , ir a, 

mt wo to#iT« HR* TOO a ^ 5 1 4 ^ 2 " 

an# tomwi TOI 5J0 I wrflRn (MonoUlh ic) TOR TOO « 

an aaa Saw, an «ro TO. ^ ,c 

araro. (Wafer) too J*S «t to ' * ’»« «^ma aiTOiRnonc 

^5% «i<ft?ra#9P *n <, wc s n ■• 


•H8 f^r^pr 

J — ^L- _^®®TC5% 

i : IC Mn ^ 35 , 3 * 3431 ^ 3 ^ 

1 ^ ™ « <*to («*R 25 cm *m * 2.5 cm 3)T3, P 
^ ** *> ™ ™T (200nm) (wafer) <*& ^ 

^ 4 «rn* ^ wm (Substrate), TO *33 I C 43 ft%* t*» 
03T3 3531 3£3 | ^ ,rW 


P'tMtncvipj 

w 


o 

^SWT? (3TTC$jfl>) 
<*) 






to : ic W 33 ftft^ «ft*f 

"• ■ apffi T? 1,w <Epit«xiaj) BMiMim ftSFF, m, „ „„ 

Sfi* mq <tnt>ra fisjf ®m «wraa *n fej Jraifo ™ 

<, l® W " W ’ 1 ■**» ■»> S3 othot *„ TO 

” 1 * ^ < l0 “"» ,ra ‘» ■aWSTifiram <e P icaxi,i) n«,ti 
TO ^ «fW3 $ 3 1 

iii. TOlftw (Insulated) TO fcsft : ^RfSlTtorM toc* 3to? «* cm 

^NBfBRI Gfon (Si0 2 ) (Uim) 

«ain?jiiiww «M3 $m m\ *n fa, ((5) ^ , 

iv. ’fof *|t. (Etching) : ■'INcSu friRn ®3J c^fWI *^r»t OT TOHM m 

wnfi * «n ft» sa <W sffi „ as eKhlng ^ TO ; J! 

® ^ S3 53 , ^ 35, SBS 3«% Rfe iS3lw !sft 

3531 i 

v * ,8nwraw ^T53«KiM m ** *jr , *tcbj*|& to 

, s^f^^f5*t(chip)^*iiftai(T ? ) a ^j l4 rf^f fecn , c ^ 

^ * ra ^*^ 5 wn*to 

^ ^ TK<tOC5TTC?5 C3stf5 SfmmT 3S3T I 

®- ’• Z m ” Zf’ZLT* SJ!' 0rklWide , "“”P«Mi* for Microwave 

Ac^ss tok *n$t3Ft<3trre tow fif^nrew 

Si SH ax ^ ^ *w» tfftonrnro aftBrvn to « 

Hqtf^s R?iot 5rj< tvihiJ^ $%mwS tsni+w 3531 to i 


— f^tvipt jn«mw f^am ^ atg% *t»<? 

^sjtCT Wimax-43 3I3TCT tore 40 Mbit/s C3C5 5$t3FtB «|JI^CT»1 3531 
^ 4 < 5 « 31 IEEE 802.16m srgft* TOT TOf«ft | 43 ^M?fB TO35OT3 to5 
^ i Gbit/s 4 $fft 4 rh m*3 m m tou 3531 -om \ 4toj wimax 
at^FC^ 5 ^I 4G *Tt Fourth Generation , a«i«t«i^ 
a>4HI*fe | 30 metre (^1 100-foot) Wi-Fi Local Area Network 

-<[<;> 13 3^ Wimax «FiH 4^1 ^5 l Wimax Forum ^ a^R'i(.i4 
v<Rsf& Wimax STjfiSRt ^IT$T^ ^ ^ ' 

Facebook Account t^HW *t%Ri : 

Facebook 4 Account t 5 ^ ^ ^ : 

i. STW Address bar-^ www.facebook.com 1^1 Enter fe® ^ l 

^ pw^ Home page >3C*H W ^ ’ITC-t Sign Up *IW«t TO ' Sign 
Up 44C«1 'SRen^l 'siMM l >3 Online Form -4 TO, 

f$4H1 « «IHJR TOI fTO Fbrmff* < fl e t I 

o, <133^5 Security Check Box 4 C®C3 ^ CTOtOt 5 !! >i1S<p«IM Sign 
Up4^3RJT5 3M I 

8. *RR«f Page ^ fam && '3^5 SR3»t Friend CTO Cm ’ltd 
'3W3t Skip This Step H 55 * ' 

<t. Profile Info Page flfc* High School, College. University TOl Employer 
iflit TO faW save «W i 

*s. «1W3 Page <3 Profile Picture Upload *tl5W iTOfg ^■‘TCTO 

^ I 

H. wtw « t-o^l TOTO Sign up TO! TOITO C 5 ^ I nbox ^ 
to Facebook C«fM5 3ltol Mail *« Confirmation Link ^ 

Account C^\ l 

3. tow >w tom »BR?m ’n^n? TOft, « ft| to^rj toi tos 

35J3 313U5 i iiRl ^ TO Uninterruptible Power Supply. 'TOTPf3 
3533 313, 3533 '5HC3 >ii35 c^ir fropilf® ^ 1 ’5?rc'5i tos3 sipra 3i<s 
wsn mzs 1 $*m*T5 ctcwi ct's toi 1 ft? to 5 ' ^ ' 5 ^ ^ 

33® 38 m 31M ^1 W m3 I (OS ^13 3131 to? ’’iftS 5 ! ^ ^ TO I iW5sl3?ra 4 
33®om ^pmni 353c® m 1 'S ^ toi >33? 'simsftw ftffm 3Cf? 55^331 
%13 ®3J 3t 55IH^131 < 1^3 5 1 3T'CI3T3 313$ ^13 3J35I3 TO1 I 

$§faiam-43 3ji?iR to3 333 3TC3 1 TOm mra, 

V 533 5H3RM35 4 * cm & (SlPlWWTO ^ 3J1$lto5 mto 

C3C35 35ftl®to ftjm^ m33TO 1 2J3513C3W **PMW TO ^ ^ ^ 

^RJCT 3ITC33 ^T&13 ^Fft (m < H'331 TO I 




ftoTOT '*Tt«fra e t fawn ^ argf^ TOgg ^ 

?. tofe cm (BCD Code) : f?ftf® (BCD) CTOS? ?1$?l1? CTO^ 

C®f5rsn®T (Binary Coded Decimal) l CTO 5 ? ?”t1V4 ^Tv^lflC? 5 ?f5?li? ^R’JTTT] 1%^ 
? l5?rrf? ^^TTC? 5 rr*lfsr^ ^??TO ?i?1 5 5? TOt? ??if® ?TO?®? TOT? W 5 ? c?sr$ 
<)<$]? ?s?t TO l RPifo C? 5 !® ^W!??® 8, b r f?Cf>? TO® TO? I ®C? V tTO&Jj 

tofo cm& TOHfTOTO? ??t TO I 

8. *P. C? TO3? 31ITO?) ?IC?s wlHI vjGhM ?f? 'Q TO 4®$ *iw C??T 8 CTO I ?i$_ 
TO? 5 coPil®?? ?W i 'j??'3f , Stl?l?T? 4^# CTO? TO? 'C(H<K w v.i 

tot? c^pHto? 5 uJPit«TO sjfen ?C? I 

CSfttow TO? 5 # CTO? 5 ?3 i ?*3®TC?? 4?s# CTO® TO TOr CTO? TO? TO? ?Ri 
CTO? 5 TOfi> ftaj CTO? TO? I cSfatow *T?t ?ltoT TO 5 TT?T?? C?®1? Wife: 

^ttto?j i ?f? *nk® to? tow? TO’Hf® ?J?TO ? 5 ?t to i cS^tow? ??ra CT 
ppm cto? toc® to? ®t? TOfS fro ?t # cCfatow? ^ cron to i ®jtc?to 

to? 4®# ®Cl5lf&$? ?TC® I 4$ ftto 4®# S^5T vs?c*il<pf<iT[(.<p 0ST?TWi 
f?^«TTOiW ?1 ?f 5 TC® TO?. TOW TOI ce?l?IC«1l f?^J«, ?TTO?- 

?i?1 5 sf?® TO? I CBfmtow? tto TOlft? ®C? CTO? ®?T TO I TOTft? TOII? 

#? <?^TJ <3 'Sf^TO t%fe ?TO TOTOfOWTT C??I? t?®® 5 ®?T TO i 
tf?C? 'TO®Tff® TOTf??®?! TO C?,3jl® CTOTO5 ®o# ffe? ■'i'dbll?’® TO l 

?. 1?®%? !? ?t ??CTO? ®TC?T®C® C?®#®I?T? ?®TT TO I 4®# p- 5ft? Pifa®? TO? 
n 5$? ftfa? 5 ? ?T?l?tf? ??C?!C? p-n IJCR ®?1 TO I 4 p-n ®r?*R? ®1C3T® ?TC® 
C?®f5®T?T? ®C? l TO ®1®t TO 1 ? f?^I«. TOTTTO® 4®^*ft®?? I f?f®3 ??^ <1 
C?®fl>® l ? I C?? TO?J c?®#®!?!? (Half Wavel Rectier) TO? <£f ®?* 

C4®#® 1 ? I 4 (Full Wavel Rectifier) SUNCTl?) i 
?. C? ?ta? >fl5)C?l ?#t? ^sf^TOI? TOPlt? l *ljlH?l? TOTO 5 ?f??t? ? 5 ?1 ?T? ®TC® 
vauiftTJW ?C? I ?IJlP[5l?C® ?^t? ^TTW ?> 5T?iC?TC? ? s ?l TO l 
4 TO 3 4?sf5 Wit? ?)M®!Wrfi|'5T? site ? 5 1 ?lW®rc?rfsii&l? TO®? C 3 ^ ?3. 5113 
^TRK?I ?^W> ®1^?TOTCTO <3 ?t??l? TOT ?T? I 4 ?)l?®l Wff^ 1 ' " 
^t? f?W? f^'fel? SRI <j5«3^t? TOTO ?VCTO? TO 5 # ?T 5??^' 

5ITC? 5 1 ^s? 5 # ?mH?j?, fwPi'iijiHar? ?r ^c^rsiriton? toc? 5 ^i?? 5 #! • 
cro 5 !? '8?? *prc® «nc?5 1 cro^j 'Snifw>i?t? 5 ?^c® ?T^ppfro 5 i?c?ic? ^ 

TO ®T? To ^T? ?^lC® 4>T<TTO To, WT ?^C® TOTCTO 'STIW? < #?^’ 5 : 
<HC? i 4 5 SRJ f«#? 3?W ’W8?TC 5 T 4^# ?>W ^JTW? C?T? TOTO I TO 
^l l tvD r C ' TO ^ C?T? ? 5 C? ?T? TO? 4# <^C® '??5® 5 TOC 5 ! ?^t? ^ 

c&sr chichi *ff i 

^nfii^ T? 4?sf& >ivi«?it 5 i wsrrro? c?t? ^ 1 ?^ «(jtH?ic? ®tt?i^ 


Jr ■JtttJW? ®T?T 1 Tt?f*ItT TO 6 ? - 

y 4?5# PTT^C? 4? 5 lf?? 5 ^?T?H (Elements) «TOC? I 
i fJTC&W? ®?1?1?®WT? 4?s# ^T??#? '?TC? 5 lto 5 Il 5 l *1!?^ i 

, wtw =w *«• *»■ 5pi ™ ?* p !r p !^ ra s ^s 

^S8B M w«™ SPSW ** W 5l, ® rf! 

mt^ltoOTT ftpffs C?C? to? ?1 ^ ^ *** ^ ^ 1 ' 5 2T W 

TO’ntoc 5 ? raw® « t<p 1 ^ fan ?m 

to?s®tc? c??wt ^ *nca n \ ?^ ^ 

f 1 

: ' r 

1 

^sjj m\ towto 5 wso», ™ 

11 ^11C«1 M51 -a f ^5 zrffa cro?nf? (Read Only 

” » R0M) -"‘ R g ^ Ji '-f * , *WSSH *m =n 

•=€£”H£SH 

I kSSSssks-e 

fer^ra -mxtaet^ r^-^ltoT 5 ! TO?^ ?! ^I?#? 5 ?? ^ 

^ , UW Cable TO « <*-**" Wrf ^ 

| ^ OT w” AN *sS LAN- 25 ’**' 185 Maa ** ** LAN '^ 

wffi (Chat) : W* (Cba') -51 ' - w i WIC5 

***£, ^ 
^5, , W5 TO =fH«81OTI W « <*** ft’rac 55 ™ 55513 ^ ' 

«, TO, <m w «*>' *' m ’ **' 1 


Iftero 'q 





^rt*mH fcsm 'Q 

ft^fts : v3 ^t; : boo 


s 


' 3 Tt*^T^ c T ^SW 


^ JR : 'bo 



tg^IT : ®ft737 ftrUS 4£sT / ^T dfoP)<Pjj& 

WCCTT $\t$fercv C*T*tf t>*iw / xj$}fir*k<p ^ CQ &fMi bfafcu 


^35^ 27757^25^ <^P^72^r ^37^ // 

b. *nft $it$ <&*!? vipR ^fiRroi sift ^h^ich^s ft*w ^ib^i <wi SIS^? c^? 8 

*t. ^IC^R<P Gnww ft ft CH$JI C^5 *fld? 8 

*t. bgsj^t 'Q ft v£W, ftb|t<J 331? 8 

%T TO TO ftc?I ^TRf ^ %T <3 3*pr 3pT ^n ffWRl C 3 ^? • 8 

«. w^j ftfj 1 8 

G2RI3 ft? ^(C® <Jtj|l '©Iv^mR) c<M? O 

*J. 5||$bR 3JPP ft? ^ 

*f. (Binocular) ft? o 

\ ^H'Srl^ ft? b. 


O. C3*R ft? 

^M*tjmft? 

f t. T>mft (FITO (Cast iron) ft? 

^J. ^SIR 5 ft? I 


*T 


8. ^P. "5R yi C^JC^? 33J *?f C<H? ^y 

*1. ^|J|b 4*JI<* ft? ^y 

*T. 3TF5 (7PR WI ^pRB C*rfR, ^?J£5T ^ ^JTFt CUM 

^J. <3 ^pSR ^°los ft OJFUIfl? 

(t. c^iwi^iwi 'smi ^rat? ^upt <3?nf3fe ^ c^r? 3 

*1. ft c«f««*l? 3 

*t. Sea Level ft? 3 

*J. 3T£5 ft^RI 05R ^ <3R? 8 

b. ^P. «1l$^ ft? vil&T ft^lM ^? O 

< RUBY LASERS ^ ^ I o 

«t. Cbt^S ^crf^ft 7^5 ft vfRI ft?p I 8 


li £ ## i 


*src^ 


ftft^ ' 5 TW^t e t 
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«. » «o mf* «* i! ^ f* 5 *™TJ*Z 
^ 30^ %» US ' •*■ ■* ^ ’ ro ?? « 

- « « 1 rrrj^r- 

St3n!f5 <n. «•« ^ ^ *• ^ **■ 

c#l C^l 5^ IRUfta m •«< 5 H 5™^ 0R5m ' '” !5 ^ 9 *® * 


rrir^-^-r=r:r 

K ; ^ ^ ^ ^ ^ ^ 

Vi. wl ; ** s w. I 1 ® '" , * 11 - WI?a ‘ a,! 1 

’sr<aft»«rtOW^BI 

^ I ^n * 






arwga'^r fgfogg 'O a>g% 

oitrti g?g ®*gg 'sit'if^ 'siiwi^sRi £(%jf#rs ^sfrsnroi csiw < 5 i igw eg 
^ <snggt ot^ics gft 1 sj%ipf%® towi? (3i M giw g^fScg^ 'sipbii ct 5 gtfg 
<?fRi i ujftf? ^ ^4g 3g\5ft> 'itit s ii5 gscg gw 'Bt gra cggig i 

«W Soft's 3 |lWI<Mpl W %1 TO w %S ^OW £ gsjg %f 
^5 TOijgg gtfg *m c* im gra egg, *imiwg chw % «npn 
c^fte? i wr yri& %i aw i wra, ggg Tpi 05 gsp ^n sifag#- 
gragw^ig^p ctwBj i ft? g*p gpfa towi* ^r!M ggj %sr ^prra ^ 
c*i#s gg \5$ g*p gsrcg* %i ggcgg gqj %g eggw ggwt cggro i 

«. ffc (^IW ®T 4 MI$t**H 7 p$ tRF^ff | ( 7 T#C?T 5 ^bEw , $BtgM <3 

'siTwf^ra gwi 'sipw % 52 j»fH cgw ggtgg '3fftRn?»f ?rgg <3^ 

fisi«t»iH «ncgs, *fw (3p^ graiggg ^!«tfi<p ^fggstf wr gg gi i 
^ gg gsragra ggfftg <3&i? «rc^i cggg <?ot eg g^egg* ^ «tiw 

i?pr to oi^hi^cst-i'i sicgm g*tg ^ 5^0 tp^ ict’i erot 

I "'fal4|'nl^(.<sj*H ’MEsc's >5^ c>it‘l<j $fe>ic<p 3) leg 4 «|^cg|^ 

^m'agni ggw? TOsre g^n gig , cw ^rof frgfas 

-whii tow i 4 , hR>c'£> gn, •pft 5 srsfe $g<ig gpcg ggi, 
^nwsr, ggg cgmnit cgw <m gsgt ore® *nw ( ^ng^ ^ 

liTOfg^ TPM'G WIWI CQU 5 <TCg | 


^ ( 2 I 511? $* 1 * *tra oratw < 11 ^? ®<ig^ gif^ra vira 

^ ^ ?igi g^n ^ ^ osfc* «Pr ^ 

, snf^ra 1 ^^fi» TOi^fgfggicg? csrf&T oiiims ,p nai i i>MmfiJc 4 

gpra 'urc®? cg%% gtgjw «i]G<nwi gm i i^ fh i IDc® % 

^ ^ 'QSiTO >n^ f^ ^ ^ ^snScgs gwt ?g i % 1^ 

' a ' Sw ^ ,<,5 ^ w ^ «Rlti> f?f^ f ?5 ggj gtg 4 g gjjsj ^iGtg C*< 5 ?T 3 

gTc^ig git’ig^pi^fg; gt5 1 lifsiw 120° eg. gi '5nc?n cgf*t ^ga^ra 

gig i »£jc® > 5 ig ggcg >flg? ^g ^miRcvo gi^i ^gj ggg ^g i gj^»(g ^ ^ 

«raf5 f?r gm ^ag; 'sifefg^ F1*» ?m gig i gig gsrej .<Rj5 Tgp g i ^s i f^, gigi gsgj gjg -, 
*• ^Tf^nwegg sf^f^F gm?g fgts^ nraw tftst grg?^ 

gj^Siesnfgg >gplc® 2jf3pgiw$ 4w ggi gg ^sn^sfg gjTg 1 an^bfg gggs 
g'lwi g^%gcg gjgg® gg 1 

*t. >^gg g^ g^ ^i^iw cggtg ®ri ^5 csw gtgt gjggj^ ^n?ii^l ga 1 v c ^ i ftSM ig 

gaifgg ^rom gftwif*ntgg ^gfg^j gwi^^H tsrfggi , 


•snjs®i cB^ 


^jcgrgg'g Igft^ gum fwH « - 2 fg%_HOi 

cgsiCTf g^ ggg ^sg cbm gi?i cggi gg, ®gg f^ c^ig ow g^f& ^8 gg ^g° 
^ csicgg gcgi 'Sirg^ tgR>lgUi« gro ^t<*w 1 ^ csiwg ^f 8 gw? 
tpg g^ ggc seg ^5iwi®ieg itni gig 1 ^g^g snsgggs c^trp gigigg® gi^i crw 
8<jo fgSig (<too g^) 'jgg g$ ” t i8 eggus <ng 1 



gigic g i <a gi^iwi gig 1 «j8i«ggi*i gr®-'*!^ 


jg gigicgj 4 ^d^lgi -sjra wto fsfiJig (<3io g®) ^ gsgi gig 1 


g. ^gssjggg sfi'#i, qRH Rig Hi^cgit^g^ ggpigg 'Biftg ?®g ’Ri^cgs 
geg 1 v£R»sn^sr«c®n ^ w 4 *sjm 'fs ^ > 

Mgws, gii®E 5 ®, v^ i gute , 0*1*1^ 3 ff® gsegg^ Seir^’n >iRsntg 1 

^rafi^gtsepn fgf^8 ^iggRng ^18 CTtegg ^ fegi g^ 1 


eggg- ctu? ftffs Btigwsi iwarigg go°-gc° eg. gstngraig 
gc<wa?t<p fgegif®F 5 ^eg ggigg ^g 1 


«. gs. eg»fg gi *1^ c’tppi ceicgs ^slg ^ gg^ra gi < 3 * w gt ^ ^ 1 

$4H i >M 5i , #cg cg*m gg gi wm 1 gfgg® 5 ir^g 
cg-fscai^ egeg 5 g? %gw eggg IggiPr® gg 1 ^ cg*ra giteg ^wig gw giw$ 
grsieg «#cg cg*tg ^jsig gfg*ra gg 1 ^rr^g gifgfeg 5 eggg ^ cgfteg « *f*w 
aw f ^ s ^iWn ggte^i grgicgi *ir 3 t ^ 9 ^ e ^ 5 ^ 1 

c^rog c«®g ^ Vi mgi^ fg^gra gigrstg^ gg 1 
g. eggg ggg ’ig ^iggro <3 weg gege^ ^ wfegg <3 TOiusiwesrg egeg 
mmz* gn*H *m gw 1 ^ggsgra eggg *nrc gg xprm <3 ww ^ 
ggegg ^h?i? g^lgsgg egeg gw wggw gn*H gjR gw 1 

eggwi gjpft gg wwi « giM gime’i gnsgg g^ gi 1 wi” 
ggg <sri 6 gRffl 1 ^g *fy fegieg, cro- m *& grggK’i <3 
^<w?p 3 &5 ^ngrarg gg giig? TOfK gimw tos?«i ^eg 1 
»t. ®ig$ wigr gw egigra g?^g, cggiw gg^wg , ifggi e t i.v cg w s.e^ tw 1 
igjifJ wi?i gmig^ fge*tg «ii^ic® (ggftv) ^ ^ g |tvs ggi 5 ^ giggig 
^1 gig 1 ^1 tgfeg afengsgi gro ^g gpRJg g^ 1 cgnw^w 

* ’■^ 

cggi gig, g&g ® cgw 5 >g ’fstw ^ fg^g 8fR5C ® ^ 1 * 
am (Wigicgs IF? g«a gwi gg 1 eget wigjw wti am wigra 
wg^f gig %gw m m \ uwft wigt fg% *fi*/m* ^ ^ 

«tn?F 1 owwt gwr-^at ^g ,5 ^. cgigi^s TOggg 1 


>siw j ir % r tRfR<ijR rtrtrr f^asH 's 




VL^ <$% 


^O^lR'R iRf^iPT ^TTRTRR 'O c\vD^) 



r. tot* : wroft <3FrcRtf*R fRffa rrc®t# 1 cRTttcR 5 totr 5 

(Fungi) RCR I 4CHR CRE* GPIWifw RTCR 5 Rt ^ ifRTT RTCRTOOSRR R5RC® Rfc* 
RT I ^OtrW 5 RfOijR iSfRI RER^tR Mr RHtff RT #RCHCTO Mr RTCRIR <3RR fR^R 
*R0® TO I CRRR — ft®** I 

^P^Rfa* : S^IR 1 ^INICWR v5R*Ir <iJRv 'SfRTO *CR l Rl$*fc, RfRR, 

r$ sfg® fro totr 5 rir^ to 1 tor 5 wf cto yww ^^rotR^ 5 &RR 
rtsrt m 1 tor rcri crIhPiIrh ^ciaR r*rtr toi i totr RiRiijRw tor 5 

tH^j RFEjtf RTOtt R% TO 1 v£ftt S^5R <3 ^IFJCRR RTRT RTO CRM ^ TO 1 *T5R ^t^R 5 , 
TOR RtHtft TO CTO m* TOFRCRR W$ TO 1 MR 5 ^H^RRS RT% 

Rf^>, *£^*£R, TO, TO <3 TO £f^5 TOIR TO! WIWR RTOR TO %5H 1 1 

8. *. TORt ^SltR, R^f®R fRRC*$ ^ CTO *R TO I RR ftTOt CTO RjfeR RTCR 5 C®Rft 
^J^fTO lH*OR3 Rjfe2*R 3flC^ 1 'iicH^ RTC^ *£®1 WT^ Ut CTO TOT TO RT I 
^pCTO RRMRT% CTO 5 TOTTO^t CRfRCR ’f&JCQ TOT R£v5 i ^f^CQ RRMCR^ ®I$fR® 
TO TOITO5 CTO «^PP&T TO! RRtRRt# CRfRCR R^iCQR C®®R fTO RMC® RMC\5 
TORTCR R^tRCRR C5®CR TO c%m l RRMRT%5 TOB«( TO TO 

n^MWR c^^?i ^rr i 

ftPl's TO^ feTO 5 CTO 5 fte TOvfe^TO CTO 5 TOT Mr TO I 
4 t(CRt RJWtRBt CR (7FTCRT ^Q] 'SrUMItf RtRt *F$CR TOFTJ feft^R RC^ TO Gto® 
*ttCR RT I CR WV TOT^Q Mr TO Rt I TOR 5 TOO R^JCSR WTO 'SRI •RHTO5 
^ R I TORT WPlfl TOH7TT 4$ C^f5 ^1 CT ^5T fTO’J (^tTO? 
“TO l ViWypI ^flTOQ TO ^fO 4p RHTO , 3 fTO^p ^71^ TO1 <TT lOTig 
‘ 5 lt^ c f^ TOI I ^ TOR *JTO3 ‘TOTO 'StTO ^pl TOK3 TOC5 ^ 

TO TOWTO l 

«. *TO Z2JTO’ ^5 TOP 1 ®! i TO^TOTO CTOTO TOtTO »£BIt 

^.Cij ^IW 5 I ^ifTOQ ^ITO TO!TO5ff5 ^ppo'f 4>C^ ^<(<3 ^C^M^ihlW^ 1 ®B 

^ v£J^ Wicrnm-wfaw CTO 5 8o-(?o fwlWl? vST&T^W^ 

cto^toto^ ^troro, vmf& 4 to^ 5 ^ to wcts 
^it^to c^ro 1 feroi TOmron cro 5 ‘to tor’ ^nrItoi fitp ^toto toto i 
v^ TOJ ^br^-br^ TOR CTOt TORI 4 TO^T ^WltR TO I 

*t. <JIC^< TOW ^ TO3\3 ■'jSlft CTO 5 OTf5 TOTOTO^ l ^J5?lv 

^ f^tlR ^1 CTOR ~^3\ TO TOTOTOftl ^ ^ C^rfS To TOTO 

TOTO I I^RIR ‘pCv^ C4lcR ^TO2) Tjf^ TO^ 5 3P1 TO TOC?!^ 5 R'^l^l TO 5 ! TO TOC^P 

^ TO *i4-l<* ^5 TOTOTOfR ^ C<Plf5 TO TO TOiW> TOTO I ^5RI 

TOTO1 ^ ^piwjc^ TOO (?fTO TO TO^3 ^TOaiffo ^ TO I 





R. SjT^f^ PTO 1 Rf^C$ (7TO Ij^js ^SO^O 5 P^ 5 ^CR I <£jppfe^5 

^CTO CTOR ^RS TOPHI <TOP TO, Tjf R%TO# TO I 

suffer pro 5 TOTO^t RHRT6?RI^I I. 

^rfRSj : SJ|^I^)<F pCTO CTOKTO TOPR RO 5 TO, $.. "gTO 5 ? 

^^5 R^ *ifa*RI^] TO I 

^F : CRRI, fTOPR ^SJtfR Cbt^ 5 RTO^W 5 RftTOfO %*R ®RO 

Rf?TO5 4*<l ^CR v©|c<p J^<F RCR l p^ 5 fTOlf^S 'TO^TORI ^C?l 
TOCTO I fR?I 'Q £<&3|R<P ^IC'S? ^SCRl TORTO TOTO "?TO I 

: i. "^Gr ”pTO 'TOTOO? TOW 1 , ^.. ^Gr ^TOTO Rf^RT^t 

1 


a. 



1 f. TOci TOTO ^101 CRCRtTO^STO (71 ^C5l^5 <FC<I CTOI, CRRT^RHI TOTOTI 4W 5 <TOlf5v ^TOR RR! 

i ^ir <wfc°i r5)w^ ’TOrtoto c^cvj? "to i ^c^ r5)m Rrtcto toc^ i 
WTO 'fllfilCW'Q wfR C^lTO l TO Rftal wfR R% RHTOI m I Rft-RR TO CWT 

crc^, vo^oRltai i fe® c^rIr^ir ^irtoui toto Rrtw 5 ? to csus'm i 

R. TOITO WTOt ^RTTO ^IRTOan CTO CRCR CRRHTO TO1[ RTOf^ TO TO 
RW ^ TO TO TO l TOpTCRS ^cSIR RT^TOW 5 ^ R^btR RCR I %5TCR^ 

TO ^iRfero %5R ^ift RTS fRSTO ^5)3CRR fro 5 RRR CTO s£5 TO7T I ^ RTS 
R5®^ fRRIR 'SrRRlfRR <3RR iRCR RRlf^S ^)QR1R RRR R^j CRW 5 -TOSp ^tRRTR 
RCR l; 5TO ^IRv ^f§RT®, RF5 ^vsjlft R^TR l RR^ R5TRCR ^ 1 r^ 15TR W3?rf5 ^ 
RlRR^ TOCR f^5 "3^35=1 \Sp5 5fg<J ^)5 rT®R^ RID51 TOTO TO I 

R. Sea Level ^ a>gf$R 1 R!p5R Rt R^ R^5R RR^ CRTTO ^ TOR 
R® ^$T ? TORI$ R^R5T TO^IR I RPR5 Rt R^R 5«t>Vi>l TORT TOf$$ 

CRTOt "RcRR $^1 f^RIR RSRI TO Sea Level CRCR 5 1 $ fTOTR ^Rlft R^B^tCR 5 
■^JRJ \5 R>vs| RR1 TO I CTOR — frotRR Rrc^R ®^5t brb*br8 fi^lR fTOtRR 
R4^R fR^J R55^R CRCR 5 trtrV8 GfStR S^lR TOf?® I 

R. (rWR CRR1R iRvpRCR 5 R^P R 5 RCR CRRt RtCR CR ®fR C^TRCR 5 ^bCR 4 C^J^ RO 
fRCTO I 4R*$ TO CR CbtCRR 'STRtRSP C^ fS TO CTO RtC® 05f CRR C®TO CRPt 
'BltCRt JTO Rt RtCR l CR^tCRR ^ftpRCB ^ RTOR CRTO RtCR 5 1 ‘(TFH* CTO TO 
W CTO I v£RT RCRI ‘(TO* CRTOR CBO W CRRCRR R*Rlt$ CRf*l RtCR 5 1 ‘(TO’ 
CTO CRpf TORtC®, TO ‘R®’ CTO R 5 ^ TORtC® CRRC® RTTOH RO I 

HT5’ ^3 ‘(TO* CTO iRCR Mr CbTCRR C5®RTO R^t I RttCR CRCR 5 
TOTRf fRO TORt fCR 5 ^rt^RCS RttCRR R^R ^fR ^CR RCR l Gr^tCRR (HCR 
^RC^R fRTO^ ^5t ^R RtCR 5 I 4 ^Rf&CR 5 ^ItCR^tR ^fRTO RCR I ^R 5 RRCRR 



rs?iSS3iw«— -•••- 

39 csifx es®9 ^ 'f- 

*** ** ' T""’* •** 

wtj -sd? '319 ^“‘TCS'S ^ __ - 

«wn «» cswffl »*< **H3 

, ^ **»!«*. ^5"* ”2E 

i^, vri* ™ ^. CT 

„ , ^ H*ra 

^ unc? rtra <4TC$ l '®C5^ ^1^. 


| I / 

tfea ; Ruby Laser 49 ^ 


pi (ffig £ 93539*3 319193 13533 'Q gfgfe ‘tog 

9^ 3^5 'am*j(irt^?iisi-'8ra(i5« ctIw? < 9*313 i >5? hwj cJMt>i«ra 999139 
9i”tg9j C9t9 3591 39 i 319199® ^ifap ^jr”! '4«^ra sif® 100 ®i”t ai 2 o 3 

<<r 393 0.05 Cr 2 o 9113 fiftcsi, «tjprc?p %s»r 9513 <3399 

®”97l1*tt 9*f9 9$ 2®f9 9X1 99 1 

915=195 9ti®9 9IPIt 9191 $®lf3® 95913 (35313$ ®lfiF*K9 ”19991 Scafe® 99 49* 
3lH* 99 l 1955 ®wt®F5 ”1991*19 IZffi 13S34W9 91*013 SM C*Ff53 
^tf^T® 138399 9519 l W|599^ 91 91113195 #| 3W9 <3? Silt® 919 919 Slfovl'T-s 
99 1 £jf® 913119 §5*tf”f® f38399 9C& 49* 919319 '%®1 ^f® ”119 I 9|fe €& 313 
91931 91 (3BH9 9f*J C9t”1Jlf9® £11® 0S99*C9 C3f%C9 9193 1 

3. C5t99f 9®TC9«ft : C9 95T?rf93> <391 99T99 5^C<M $®9 (39 s 9pf9 C9**(.4> 999*^9 
^C9 ®1? C6fa® 931991 I 'aHJ«lt3, C5fa9 WC4 Ctfa® 93 C9 39® faR$ C991 
99199 fell 95C9 (3? 33® <39935 931 99 C6fa® 931991 1 



ffezi : ^®TC3^IT 

col^ “ 4*1 wHW 1 

i. CEfa^ 5 <1*1(3*11 ^ 32R3*ft I 

ii. ^ cw ^5 ^ c*rc 1 

iii. C&i ^ ^ I 

iv. 931391'8t31 ”19~ 1> fC99 S”19 91”! (39 W1 ^15 9313919 9WJ f99^1 959S1 ®C9 I 


P| : 80 

tS%9I ; £H$ffcfFP ■Sfgfl c?9? CV CVIFft f&ffin ?Z9 / •SlC^iJ-P 

*^Vff0Z/<!C*!t!£m<?i ntwstmi] ^ 

i. 95 . 39 s 5'Q9H9 (Software)-^ «9>XW>H '3931631 <piH i ^ 

'9. C#191CI9 9r?l95? 4 

<3C99^l$®tl9 (Web Browser) f®? ^ 

9. 911^3 (Icon) % * 


3059 


2JCIF*& 1*9 f9f9>39 9T9139 ft^H 'Q gl^t^ 


^ c^iwo® 3*jicv3ro fi"»iw >oK ,| t“% ^icni^fwi >9?*$ 33 ? 5 - 

^ ^f6iHC«J~v5 ft? $ft<3 if 1 9%03$ *w 5 * 103*3 90$i 51539 3*03- 9J19H 3*3R i 8 

(3. 9>. 5l09fft3* 03W ft? 0H9 ^ 5109fa*9s 031093 9%I 099R I ° 

*1 3St9f59*J19 *H?31039 >99*13059, 9fc9 'S ®tf3913# 3*fat W i ® 

»t. c®5l 9*9053 WJ ft ft 9?ft !5 R 5 W 3*31 ^3? * 

g ^s. 3jt?ft35t (IBM) <391 >399 (Apple) 9*H@5lC93 909J 9%J ft? ® 

9. ^rapm cspifa ft? * 

9. yt i95i?$r i 3 csciw ft? ^ 03Uit9 ft ^ **03? ° 

9. mPcfiftiira 9ita 9gf»$ graf^QM ft ft? * 

<t. 9*. TO ft? *RH3S3 9J33J9 « 41^ 5loiMI **H I ° 

«) ^ CSRI0353 91 tSBRICStB 9$R « 9*1<fe)91# 94*9 1 ° 

«t. ft? ^sc?Rsf& f^5^c?Ri ftr?p l * 

9 . 3>HS8l3 ft? (Computer Disk) ft? ** 


1 


: *iWs«l C&^-io 


y 3>H?SB 99*55911909* 2J9R51J? 5109 5N 9*91 9^ ^ 

y f 90?9 9^589119 (System Software) 

y «tnfg!?P«B 99*589119 (Application Software) 91 91931% 9*%9J19 



<5% «K?J*99*9 ftft<39 '9T*tl9 e t R«8H >9 af*% «*s<t 


^ >5Pt 9 9*1059 »1R)«'»M W*5 9U|9 >2|b*H ^099 >5R <Rf*f913 9N4 >3^5R 

9 % *i%% i ftft i'biH ?m I 39109 9319519 $rj m 945i « 9s?m 

9*1$ 9J99J9 9*09 >39* 99099 ’TORI 2(599 9*099 I 3*1$ ftOH M? 38919 >3 43153 
913 09^919 3ft (Napier's Bone) I C9f931099 3QI 9*lf5 99 5103 i '*£$13* 

900 3315 9S.9J1 5105 i 

y 8C99 < 3ft'SH5 (Web Browser) : 9013 dl$^B 3091 33* ftPB 99013 

9013 CTO 2R4C9 3135'$ 33 I HTML ft% CTO >3*14099 $RI ?^% 

ftfe? 2133 5(1%! 3ft*SfI9 *%B 301% >5»fc3 ^ I 3lWM^ ^130l5 
>33(191313 9 3f%t VWMtMl 3^3fC3 3^1 2H>Rl9 ^5 90I33ft^l3 I 
3. ^F3 (Icon) : 3<ftft? (^) 4HS5 13 &&*& ftuftft? (SUCBlW) 
3 > H<55 l3 ftlTSW 59153 3*313 >33 3J3313 9 *#51931 5*515 33^ 9 ^l*W 
^3T3 I ft3ftf%35 3^ft5l3 ftlT^OI 43199^ ftft^ffeS 3131 ft%3*3t 30HS I 
5*^ >33101 3*315 ^3*313 C3303 3110191 0^ 1 3ftfi> ftaC3* 3C«P<t»l5 3*315 3131 
5135 3*31 30H^ I ®$WI®1 ft'C^Pl SFfPft ^l^3H Rt9C3 5ftf^'s 

3*3133 I 

3. C3H130TS 3*1101313 93^13 93 I 53W9 11 . 3 f5 ^ ft*H C3M «31 33 I >53 >33*15 
C319 C301155 9 59lf5 9ft% i 51C9l3>1bWM 31313% *$ ’f 5 51313 (pad) 
9ftf5« C319153 31W W 91C3* I 3*1101313 0TC93 313JOI ftOJ3 993 5103 >301 
9*?13 93 0101155 9 9ftt15*5 ft®133 # C3M1C33 931 ftOl 3lft$ 33 I >33 Wl 
31913% ^ 5t313«03 C8CT 313 I 31313% 931^03 >3393 (R01155 f%lf53 
>893 ftOl 9ftOI 313 I >33 3*01?. 510335 <JC&3 C3W13153 ^93 C301155 fta ^ 
Tjpj m | 43*|<j 5131 ftl^S 31313% 931D^ 9C* 9ftf5s ftoj3 993 919103 
3P39% 9914 ftOt 9J3 ftftBl^ 3*01 >331 9ft% 51033* % 'JC 5 9C& I 
9. 9199015 303 3*3513*111 5 33 91^138 5013*®O3 93^ 931 C3931333 3 399J31 
513 ff^\ I >33*15 931 55fft 9ft3133* *$1313* ft3OT 3051 3^910* 33 90R8 
3*01 913301 5 3*019 $5f3 3*301 9f990J*5 '0$f3 ^3 I 55f1*$ C3991339 C510S3 
>393 m Cfc 9%0I*S 5$ft 3*31 C30$ 9101 l *$333 Sjft15 915 C39013 503*3 

9103 93olW 31W I ^ ^ 

9ftROT5 35 W** 9051 51539 3*01 : 9%01*5 ftOI *5^99315 

519101 9^901053 2lft15 %15 >35f5 3S039 fe90l 335 3*01 >33?. C^033 ^15 

3*01 I <3W q *5lWOH >33*02 C9 C%3*Wa( ?5f3 3*1B, *51 C3909 99 ^C3*3 
513ftt3*3 C5N3*C9*C23 9*ft I 3*01915 3995TC3 51539 3*13 OR >33 >33* 3103 $53 
C93 1 8 593 2IIC5 9fft9 C939I ^ ?,C<JCte I C3»IHI 9%0305 3903913 2ffft % 
fiapf <3£f$fa-8<l 










<*®tr fafat^ fassre * <$ % 

aRsfa *tq ^^re? WI’IH ■sir®! i *w fcW? *iesi$ ’ifa^CSt®? ^ fines fa 1 #® 

C5t5RP CSRP? -srcsr 'StfM't ^e? I »fPlHC.4lt.'bH CT «neS re fiJTCS ^rfa*! CT?» ?? , 

<91? CT StfD3 $S? CSRP ^ S3 I 

Tj-aR (3sn?n sss *Mi?nre ^neses? <<re snes re fines sfe«£i?R ?fa? sfi>ra 
fa<#ts fare C9TC? '5fR1 ^?, ’WTO? CT?* 4? fare 'SPpS I 1 *l®n? 5 tre 
^<1? snes (ct sties sfs«2i?i3 ^f^? <pt 5 t? fare reic?) <9Rt ^re ia? $s? c * rp 4 i 

fines? fare ?n ^8 3 ? i ^fanenra 'sf^sRie?? ' 9 % 5 ? fa*#$ ^?re 4 ? cw?s 

*nre) ?ra ^ w??iwrei? #5-5? fa < #s 7 pft 5? ?t<fo. >afi> «a?sfa *ra pre? 

«. ?*. J3?re ft# 4?? 4?re fif?wi ciRPPjfafas reirei >a?sfi> *tfa?tf) si? fifgwew? 
'iiR>«n(«it? fa^, fiRire re ‘ p if%sjt c t ?t?t fifiH ?ns, ^lre si? snwfo* c?t? ?re i 
c?t? <3 'srtc'if^re reic?? 9e?r *n^ fas?'? : 


c?t? 

C?t? 

i. (j i wi ^ w fe?i 

c?t^ i fnPfB 

tii^p?p m\ w com 

*tfa?rft? <i fines re fas? ’rt^esi? 
sfrem? 5 ? re^it ^ wviati? «Jf 
?fa<i§? catw? *il?sn*f fae*fa se? i 

b. reie?i fafat si^mian? ^re?s «ii?sch? 
reiwi 'H < pf5 ’<t*t < p 'sn^fa? ?t 'W4 1 
<5 ^s?p ai^cw^rfafa? 4?sfa < lfa?ltt? ^ 
fa^tifVs ’srer? c?t?t?* ^ 

sT’Wiarra <ifa<ifl? 5HTO 

'sie’tfr?! c?f? ?i?i i 

v£J^4 VSG£5( Q | 

^TC'lpHS C?ftC^ vfl^ *53$ (£2m) 1 

O. C4IWI *lR<tfU<$ ^fR 

si-rom, M], fijswi, *ifa?i'ffa 
S’HfrH $SJlfa? '3?? I 

«. renrei *tfa?T% ’sie^ifaire c?i? fa«? 
?sc? «£j? st^snan <3 ^inch? *0*1? i 

8. c?t? s? rejc?i < lf??l5? I 

8. (3\q ^ i 


«t. * rfb+w *pft?[? ^rei ®i^-^re?s©?s fare ?$f? are ??re? ?H ?r ^ne^ 
fa??re? c i <3 i fiffe^nes? 4 ??re? , sf$-$re? 5 f!a? ! fa^ 

*ri$s i 'sr'ififaw fs?fi> ^s?n «nre i ?«n : 
i. <rer? : Rjvsw? wit-tre? 5 ©?* rei? ?i? ?jpi b r rere boo 9$eaFR ?re ®ne ? 5 1 
$, jnfat. : rei?re ?n?s ?*e? «iret <fc?? a^ifai^nre *if?fas 1 

reic?? fijRb>wi^ jwiffe«,-'a? fijfs^rcics? era reft sure i 
o. wrretJ : ?n??*t farec? *k? i 


_ fafatvipr TRtmH ftssn ^ gr gfa^ HO*> 

■SK&* _ . — ~~' 

' ^j^n»i^?Tre? areraew : v$?tc?? $*n?c?? sifa^nre? «*b 

^5 ^re q*f$?i?re ^ ^ ^ 1 ^ : 

^ <3<1 ^?R> (Step-index Fiber) 

5 ^te®?| tpft?1? (Graded-index Fiber) <3 

o. TiretWFS ’PT??1? (Monomode Fiber) 

J,« 5TO5I TP5TO3 c»ra afOTOT Jrta asia <n i am W 5 * 

wra stem* <ra =™ra «Pi *« « 

5„ , aw *«5*- ?* «i «*" <,,OT ^ ^ 

tic?i fae'wstc? ^isr?c?wi ???n : 

i. ^5^5T, 

^.. ?W#? S , 3^r®i ^ fal®?^ i 

va fiiQwii? 5 ?^ c?wr®t i r „ 

■Ban ?aSa am as an <* ■*■ ft|iCT5 ' ^ 

^sflfa arfa> at“iiw^ capi aa i 

Mfe ftw w « «w I a*B" T ,a T i !^r 

^Srfps am I «R*» « w* «»" » ^ 1 ^ 

ftiCTa toi TO I mm ’"XR1 ^ V «w « 

<pf^rete?? sRi wet ^5t ^ ^ ^ 1 


^non ^t : m* ?9CT? 

<3^re i 'S*r ^fa?ra ^ ^?n : 

h. ^?nsS5?, 

^treire c$$ ^^>)'S ?^i, 

o. i *tfa ; ^F? ?*re 
8. fa^ cbfa? sf»t? 

<*. c®5t ^tt?^Fe e t? fa?t*R3i 'fl * 


ft. ^ c?re cs^i ^ ^ ^ ^re«M «t#5 ?mi? ?ri rere nie? i 

- fafa$ i5^re^ (Written dexuments) ^sfa 

- >n*MS|? (Interviews) dW ^*1 





^80 fgfgosw Rt»fT3*t f^ w i H <3 «rgf^ 

- 3?JR^t (Questionnaires) frsft 3 ^‘t 4eg; 

- *l&« , »i‘ e t (Observations) < k<i 3 

- Hyiltii (Sampling) *K3 t'sjlft 1 

OMR, OCR, Barcode Reader, Light Pen, MICR tg^B geg^ 

gwcgi ?>H®i5iw ggigft roSuwws’iira i 



8. 'ailt,R4W (IBM) 44? 4*1*1 (Apple) < pP v 1'5’GIwh *f1^4J ; 

i. 4i$ft4g-4 dos 44? ftaiftftg 5 *jt *iftwwt gw ggrt gig i ftsg 

■im RTtfagcBieig '4*1tegff>? fttfcq toft 35 fcjfeftgs GUI (Graphical 

User Interface) ’ll g*1ftf%4 C4e4 •apt i 

ii. 4 l*H$E|« gf 'SRJHJ C^tlR? toft te^C*!* SJWR 4 
^g 1 i|JlR>«i(.olc"t VdJlMMM toft SJWR? 414^ gg | 


iii. 4*1*1 *olft>»it5h Sspflaj Apple giR4 44fi> t^HlPl toft g*tg 4W 4? gR 

$ fr H|ifi 4 'olcg egft i f 4 $ IBM 4 C *14 CgC*$ toft gg i 'Sit ^gj 

4c | m iN lh*t ft*i <»>cg ROT i 

iv. 4*1*1 gft*t$Btg RllEm SRspRI <s?*tW C#t gj<$)4 gg I EBM gsftfcfr R 

•wtgi w<3 ®hjhj ftf$3 ocu gjg^s gw i 

v. 4*1*1 '♦IHS'Glwfl ftf*lt® (pK.$ij tSRu) ^1^14'OIM IBM 4HStr C< l < l 
C5C9 C^lB Rpfe? | 

*1. '5H5 ^ wmIS? f5n^sr©c»nr® R3BJ4 cgvftg (cggg- g r $Kk» ) #pi 'tRw 
2WR cggft? rw Rc>ic<t gjggra 4go* *ticg i 4 <swtiw ^wyiiM eggft gw i 
gfw ^iggnim cggft ®r 4gi gg 'sigw c^rtgt gi^wg eg *iftgt*i an «wr 
cggRg gR?f 'svft 'sig^rnw cggft fgweg gjggjg gsgi g^g 3l$®c$ c®Bl Rtswegg 
gpu w *fftgM tR ^g *113111 gtcg 1 gngig w<ygi*i cggft R4 ggs ftwt 
^f®wg eg gift tH «igpgw cggft? ^gj ggR? gsgj gwftg tst c®tt R^rwg 
^*g gift *ti3gigrcg 1- 


n. gsftiSBig 3 r g>gfg gg fgga*! csrtsfiora yiRr & i twm «g*yyf Rwffc antgift 
cggfg gt grig (RAM )-4 <wre gg gw 4 f^w ‘cgftrag) g#g’ gsp ^g 1 
3*iM®ftBtiM* gift 31W wegR5if) cggftw giw 'sit 'siw >«itiftgt|Hl8tC5^ 
g^’g^n^g 1 ^fwgsi^sfra osnsitesra 'gsm ^sgR*i- 
i. ytig^itw? esnstm ft5itg«wig riw cpu-4g r^rr 'tr*R 

gseg c®ti 'sirr-srr ftgag gs^j 1 


■src®5t d^S aic^Rfi'R ftfftdR Rt«tm ft^Rt >e -afgf^ gss 

^ gfttSSig gmBWlftW eg c$IWI Error Message GSJB1R etlPlcti CRI I 

$ ^HiT 5 itstg <ararc sfcui'Si>w> ^* 13 # gt iwfeuiHi g=ftg esnsiweg' r^br 5 
(Rsjf? egw srr cgglgc® fteg 4 W gro RRtg 1 

g. giPGftfigtg riw Rtfs® gsegg 5 ^ ^eggegpii sj^ '^wr : 

i. t^ig^H^ fl»ft ftcSg (Interactive TV System), 

^ «I^gM fgegftfS (Virtual Reality), 
o. ftfe3 dJftcg'R (Video Telephone), 

8. C5R Rftt (Home Shoping), 

<t. C5R 4?W*R (Home Education), 

ftf^o gsRPteuftt (Video Conferencing) 3 
<1. ftegfS 3i*lieg*R (Remote Operation) ^SJlft I 
<t. gs. wa (Fax) 4gfi> R^PS gig ^ ^W1 gglftlfgft (Faxcimile) l 

tpira 4 gsf^ ga, gig grat ftft^s g^gr 443 .H egw e*ll?je*ii gg 1 

ggirag *n^ gea ftft's g^gj ti*R g^iw gsi twg^ft^ gcsn gigieg sifttgfgc® 
*tf%eF5 ^g 4gi£i5ig giag gtgicg 4gstR cgw witiw g3 ^ 

g^gj jrb gseg gseg ft^icgg gr^icgi 'gfggsRsieg sR 5 !*! g|^wM3t?r5 
4gt gi i e5*i i tc 5g gwreg 4 RigR 3 irr^rr ggi gg 1 


gjggjg : ftft® g^gi 44 3R cgc4 ^d^iw csrb 4gtg ^gj gig^® gg 1 
gft, gn*t, t®rift3 Tpyrra? gigrcg eara*! gsgi gg 1 4g Rigiwi cBftwR 3 
*K5i4f*t3 gsgi gig 1 c<i4^ fgpiwa 4 R3 3H?14 ggg gjg^s gg 1 
cg^tcg g*ra 4 eg ; ftft® g^Rj *f&4 gca tf*H g^w ^1 ?W4®4 gia? gigieg 
sjft^jgw *rtg c r$ gg 4gt sisig gtag gigieg 4 < pgH cge4 '^•ugiin *nin?iT ^g 1 
ajrggsga 4 g^Ri <^g«,4tg ftgftg? Rrargj 'aifi^^ieg sRRt g^ 1 

g. *tig : 4w 44fB ^4 giw 1 4e4 e^a pgs (field magnet) gw 1 tpt^n ggjg^f 

tiw 4g^4Rt e*itgjg *tiwg 3 * 1 ? 44f5 '$ieg Rig^wg 1 4Ri wrr 

*irsfCc4 «iicS(big gw 1 '4iwt>i<tt>(.4 pe4? ^ ggjg^f aiw gifa^ ®*tteg 
Rggftw ^giwt gg 1 'sngvsrgsi? : j#tg ^ siia ^ ft*i ftt- 4 ? RtW Rtg^ RtR 5 1 
ft*t ft?. ^(5 'srieifbiegg rtw 44 t gg ggigg *neg 1 ^ g^ ftft® 3Pi 
4iH»itg aiRg gsgt gg egg 'srai ggg ^ne^stg ^gw gie4 ^*ig ftR ft?*^c4 
gseggiw 1 jjr ^fBg rtw gft^ft eaig R?j5 «tre4 1 





^ &% 


^TWPnt : pro f&f% TO v£) tot i C^TOI 

Cbl^K> WGiW ^5 C^<M TO* ^J^fb ‘'iR^li) ^pQ%^5 ^5 v5f^ £fTO 

TO TO I ^ OTR TOT 9 RT B ^ TOI^I ft’fo ^ | 

OSMIM&WM *\\(Xm ^SKM ^h*fCH<5 TOT TOI ftfe*} ^TO 5 WTO v£J3 
TO fea ^5[fe2R TO I oi|t4&l««! ^ TO4 3f3S3^%3> *|froff 
<2ITO <C°1 I Gift'S v5f^ SHI($$ TO 9 ffa ^v^II, *|R£ 

(3Ffo ^5R f^»3 TO I 

*t. toto n f&si^i <tto— BHfsftM, mm, TO'srfaro 

^SJlffir %8 ^IW^flJ fest^T CT® fifes! fsfeBM TO TOTO TO, ^ 
ffcfaUw tot i TOrofij fefsnJM fe®i^ tott Gife^ra, Ijr-jr, 
tronsw, 'snPBorara, ffc^flflfcsnw ^5# i 

<PpHSt;!4 (Computer Disk) .: (2flTO ^ST&T ^IT 3TTO 

'SfpfTTOs TO 3$ I ^TOTOI \5TBt ?fl ^S*fft3, CSJtTO, ^TvTO ^sjtft (?NT <3 
TO I SPPl f3>$ (OCR), (Hard Disk), oPifo (CD — Compact Disk) 

^®jiR ^PHSUw IbhmStosm i 




4^i 




£>Ji 


T7j 


4 ? 











5R <OT ^ 'slwikw OTJ 

MyMahbub.Com 


01836672102 


